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“sTONE STEPS AT HIGH BRIDGE, NEW YORK CITY. 
The Harlem River in the vicinity of High Bridge, | 
eross which flows the entire water supply of New York 

e city, has long been a favorite resort, the western bank 
and wooded slopes affording many secluded and cool 
resting places. For sightseers the central attraction is 
the famous bridge, at the western end of which are the 
,ammoth pumps that raise the water to the reservoir 
On the bank of the re- 
<ervoir, toward the river, stands the stone tower, which 
serves as @ Smaller reservoir, furnishing water to the 
more elevated districts. 

The bridge at the. opposite side of the river is about 
on a level with the top of the hill, and it is from this | 
side that the majority of visitors reach the aqueduct. 
Along the shore runs the railroad track, and through 
the first areh, a little way up the hill, passes one of the | 
main roads leading to Jerome Park. In former times | 
the searcher after quiet and refreshing nooks reached 
this stage of his journey feeling encouraged by the few | 
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on the extreme top of the hill. 
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| wy Ry 
| obstacles he had encountered ining ie increase by 


exertion the effects of summer heat; but the first view 


|of the old wooden steps, representing every degree 


of dilapidation, leading from the road to the summit, 
and the thought that up these his way led, dispelled all 
visions of coolness. About three years ago relief was 
provided, but only for a season, by an individual who 
comibined philanthropy with business, and erected an 
inelined railroad up the hill. 

But last year the Department of Public Works came 
forward, and built the stone steps shown in our 
frontispiece. These enhance the natural beauty of the | 
surroundings and harmonize well with the massive 
bridge, to which they form a most fitting approach. 
As will be seen from the engraving, there 
profuse orna- 
mentation—the whole presenting a plain, rich, and 
substantial appearance, no matter from what point it 
may be viewed. The short flights, separated by 
roomy landings, serve to lessen the fatigue of the 
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upward journey, and enable the traveler to more 
fully appreciate the beauties of the more attractive 

opposite shore, as it gradually expands before him. 
The steps, coping and caps are of bluestone, all the 
rest being built of gneiss. The coping is 2 feet wide, 
the lowest flight of steps 16 feet wide in the clear, the 
top flight 12 feet wide, and the intervening ones 8 feet. 
| ee extreme width from out to out is 43 feet, The 
total length of the steps is 207 feet, and the vertical 
height 88 feet. 
— +++ oe — 


THE sheet iron covering for cotton bales, which we 
have heard considerable about lately, if it proves not 
to be too expensive, and its weight not objection- 
able, and one can be used several times, will prove a 
successful invention. is burned 
in transit, and several pounds from each bale is lost 
in various ways. The iron covering would materially 
lessen the risk from fire, keep the cotton clean, and 


Considerable cotton 


| the bales from depletion. 
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~|the rights of patentees. 
== | pression of the best jurists that this country has ever 


ANOTHER PATENT NULLIFICATION BILL. 


We give in this issue the text of a bill (H. R. 4,458) 
that threatens very gravely the interests of the invent- 
ors of this country. It was introduced in the House of 
Representatives by Mr. R. W. Townshend, of Illinois. 
During the last two years, it has often been our office 
to comment on proposed enactments that had the 
same bad tendency—a tendency to the abridgment of 
We have reiterated the ex- 


seen, that the inventor is a pre-eminently useful mem- 
ber of the community, and deserving of every protec- 
tion and encouragement that the law can afford him. 
Judge Story, and other judges only less eminent ¢han 
he, support this view of the case. Notwithstanding 
such support, the House of Representatives, for some 
reason, during the last two years, has had a paroxysm 
of activity in the production of bills impairing the 
standing of patentees in the courts. 

But the present bill has gone further than most of 
its predecessors. It has, after consideration, been re- 
ported favorably by the Committee on Patents, and 
presumably is in a fair way to pass the House. A 
glance at its provisions is enough to condemn it. It 
strikes at the root of our patent system, and threatens 
a gross injustice to the inventors of the country. A 
patent already granted is a pledge, and any curtail- 
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effect of the present patent system has been to place 
America in the van of nations, as regards her progress 
in the technical and industrial arts. Almost any 
change must be for the worse, when the original has 
proved so good. Yet such violation of contract and 
such change of a practically beneficial system, as 
proved by years of efficiency, is to-day proposed in 
Congress. 

The first provision of the bill deprives the United 
States courts of jurisdiction in patent cases where the 
amount in controversy does not exceed two hundred 
dollars. By this provision, infringement is by law 
allowed on the majority of inventions. By one clause, 
the most meritorious inventions, and those that con- 
tribute the most to our comfort in every-day life, are 
declared unworthy of compensation. There is no need 
to refer to the records of patents to identify them. 


39/Sewing machines, churns, washing machines, straw 
g ’ ’ 


cutters, plows, mowing machines, hardware, boots, 
shoes, clothing, furniture, stoves,—all these and innum- 


3583 | erable others would fall within the two hundred dollar 
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carried out. Our lamps might smoke, for who would 
invent anything to improve them under the two hun- 
dred dollar limit ? Our eoffee would be ground with 
mortar and pestle, or in inferior mills. Our culinary 
utensils would not be coated with enamel, but the 
poisonous copper vessels of old days would still be 
used. Our sewing machines, if manufacturers suc- 
ceeded in maintaining the price above two hundred 
dollars, would not be provided with automatic tension 
devices, hemmers, and fellers, for the line of invention 
in the direction of such small objects would be closed. 
Many an inventor of small capital has fought his way 
to success by sinall but important improvement. This 


>! law would end the career of all such workers. 


This first provision declares in effect that an'inventor 
must submit to infringement by any individual to that 
extent before he can sue for relief. 
If his patent is infringed, he cannot strike at the evil 
in the beginning, but must patiently wait until a wrong 
of a definite extent has been committed. Again, he 
may suffer great injustice by a multitude of infringers, 
none of whom may pass the two hundred dollar limit, 
In such a case, he can do nothing. Any one can infringe 
with impunity if he does not exceed this amount. In 
this provision, injustice and absurdity are rivals. It 
licenses and encourages infringement. It would seem 
that such aclause would stand not the shadow ofa 
chance of passing, were it not that the presumable 
temper of the House has been shown in the recommen- 
dation of the bill embodying it, by the Committee on 
Patents. 

The next provision aims at the rights of the “ inno- 
eent purchaser,” of whom we have heard so much 
during the last two years. He stands in all justice in 


.| the position of the innocent violator of a law, and in 
86% | fact is such, and should be so treated. He should for 


the good of the community be subject to the same pen- 
alties as the willfully infringing purchaser. To make 
any law operative, the knowledge of its provisions on 
the part of the violator must be presumed. This is the 
experience of all governments. The patent right in an 
invention becomes valueless if the ignorance of an in- 
fringer is to protect him against the consequences of 
infringement. 

The bill provides that purchasers of a patent right 


sees | for actual use shall not be liable for its value, or for in- 
fringing the same in any manner, if, at the time of its! 
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purchase, they had no knowledge of the existence of 
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claims of a third person. In other words, if a fraudy- 
lent patent is obtained, and sold to a manufacturer, he 
can work under it quite regardless of the rights of an 
original and anticipating inventor. 

The proviso of ignorance, at the time of purchase 
only, of such claims on the part of the purchaser j, 
included. The clause is a blow at the equities of t},. 
ease. The most admirable provisions of our patent 
laws are devoted to guarding the rights of original j),. 
ventors. 

Interference proceedings in the Patent Office and tes; 
cases in the courts continually arise for the purpose o; 
determining priority of invention. By this act, ,)| 
these safeguards are nullified, and such priority j, 
made a secondary consideration, and subsidary t, 
fraud. The purchase of fraudulent patents is leg,| 
ized, and a reward is offered for perjury. The bill j), 
the same clause excludes from liability the innoce) 
purchaser of a patented article, until a written notice 
of the existence of the patent has been served upon 
him personally. This is a minor provision following 
the same erroneous line of action. 

All these provisions area direct temptation and incite- 
ment to fraud. They do no good to any class of the 
community, except as a law depriving laborers of their 
wages might be held to benefit capitalists. Inventors 
are the servants of the community. They have served 
it faithfully in the past century, as the splendid record 
of over three hundred thousand patents shows. It 
now remains to be seen whether their compensation js 
to be taken away from them. 

The ingratitude of such an action counts for little. 
unfortunately ; its injustice should count for more - 
but its shortsightedness and impolicy should be with- 
in the scope of every legislator. It is to be hoped 
that the House will not follow the action of its eo)- 
mittee. If any influence has been brought to bear 
upon the latter, the whole body, it is probable, will 
be free therefrom. Though only one step on its road 
to enactment, we should be sorry to see the House of 
Representatives committed by the passage of this bill. 
Even where a bill ostensibly aimed at the further pro- 
tection of inventors, we have counseled conservatism. 
The patent law is best let alone. It has done good 
work ; it has been systematized, codified in standard 
text books, and is understood by all. A radical change 
in it is always to be feared, but especially when it has 
u direct tendency toward injustice. We hope the bill 
will never reach the Senate ; we hope that the full body 
of Representatives will effectually kill it, and relieve 
the air of so threatening a menace. 

We hope that the House of Representatives wil! not 
pass this measure. If they do, the Senate will be 
under a great responsibility to the country for their 
action in the matter. If it should become law, then the 
majority of inventors will be deprived of their granted 
rights. Thousands of small industrial establishments, 
in all parts of the country, will be obliged to close and 
discharge their workers. 

All who feel interested in preventing the consumma- 
tion of this great error should lose no time in writing 
to their members of Congress, and protest against the 
passage of the bill, giving their reasons as fully and as 
forcibly as possible. 

The members of the present Congress have taken a 
more favorable view of another class of intellectual 
works, the productions of authors. International copy- 
right has been favorably considered, and the bill re 
ported by the Senate Patent Committee, and the grant 
of patents to foreign authors, not members of the cou- 
munity, many of whom never have and never will see 
this country, is now in a fair way of being realized. In 
the same breath, the legislature that thinks so well of 
fostering foreign authors proposes to undo the laws 
protecting home inventors. If a book, as the product 
of the brain, is entitled in any sense to protection, 4 
fortiori is a titie to such protection due to an actual 
invention, which has assumed a tap ‘ible form under 
the clause of the patent laws requiring full and clear 
description and operativenessor utility. Inconsistency 
could go no further than this—to refuse to home in- 
ventors what is granted to foreign authors. 

—————— — + wm sti—i—itststS 
GLOUCESTER FISHERS. 

Contending with perils at sea and Canadian armed 
cruisers inshore, the life of the Gloucester fisherman is 
not ahappy one. If, however, he can escape from the 
first and elude the second, he is pretty certain to find a 
good profit awaiting him, for rarely is there a glut in 
the deep sea fish market. Mackerel may be so plenty 
as to be almost given away, as was the case at Fulton 
Market, New York city, recently, during the early ™" 
of young mackerel or *‘ tinkers ;” but a large supply of 
halibut, cod, hake, and haddock only tends to so fat 
reduce the price as to bring them within the means 0! 
the many. The “mackerelers” and the * bankers 
may fairly be looked upon as two distinct orders of 
fishermen, for while the latter sometimes engage!” 
mackereling in summer seas, the mackerel mel rarely 
risk the dangers of the stormy Banks in winter. 

The visitor to the Gloucester wharves will be s°™ 











prised to find that the “ bankers ” are manned by yours 
men exclusively ; perhaps it would be safe to say that 
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at least half of these fishermen are under twenty. In 
many cases the skipper himself is as young as three 
and twenty. Indeed, it is said at Gloucester that there 
js no “old” bank fisherman ; that is tosay, there are 
none who have for many years continued to fish dur- 
ing the winter on George’s and the Grand Banks. 

Grim death menaces the life of the Bank fishermen 
in too many ways to permit of such a career. A 
few successfal seasons of this fishing will often put 
several thousand dollars and sometimes very much 
more in the pockets ofasingle hand. Then isthe time 
for him to quit the business. He usually does this, and 
employs himself thereafter in less hazardous enter- 
prises afloat or ashore. 

The statistics show that the number of fishermen 
lost on the Banks has averaged nearly one hundred 
and fifty a year for the past decade from the port of 
Gloucester alone. Heavy seas, fierce winds, and fogs 
and thick weather prevail on the fishing grounds all 
winter and these serve, of course, to intensify the pecu- 
liar dangers to which these fishermen are exposed. 
Most of the time the fishing schooners must be hove to 
under storm trysail ; for should they come to anchor, the 
holding ground is so uncer- 
tain that, swinging with 
the tide, they are like to 
foul it and, athwart seas, 
tear their bows out with 
plunging. Sometimes dur- 
ing gales, they drift down 
yn to one another, and this 
nearly always means disas- 
ter. Another and no less 
serious danger is that of 
being run down by the 
transatlantic steamers, for 
they lie almost directly 
in their track. Perhaps 
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made of heavy timbers and planking, without plaster: | NIGHT SKY.—MAY AND JUNE. 
ing or sheathing), and covered with gravel or metal, BY RICHARD A. PROCTOR. 
No wooden Mansard or French roofs allowed, as they| The Great Bear (Ursa Major) occupies all the upper 
are regarded as ‘‘lumber yards up out of reach of | sky from west to north, except a small space occupied 
water,” furnishing so much additional material for the by the Hunting Dogs (Canes Venatici’. The Pointers 
fire to feed on, as well as greatly increasing the risk of jare in the northwest, almost horizontal. A line from 
fire from adjoining property. |the Pole Star (@ of the Little Bear—Ursa Minor) to 
Girders and Columns.—To be made out of the best the Guardians of the Pole, § and y, now occupies the 
Southern pine timber. Iron girders and columns not | position of the minute hand of a é¢lock three minutes 
allowed. | past an hour. 
Floors.—To be made of “ mill construction,” consist- | 
ing of heavy Southern pine timbers from 5 to 10 feet 





Due south, low down, lies Cassiopeia, while above, 
somewhat toward the east, we find the inconspicuous 
apart, according to the burden they are expected to| constellation Cepheus. The Camelopard is in the west 
carry ; covered with three inch tongued and grooved | of north, and getting upright. 
plank ; then two layers of asbestos or other heavy floor} Low down in the northwest lie the Charioteer 
paper (in stores and warehouses an inch of lime mortar | (Au riga) and the head stars of the Twins (@emini) 
can be used instead), and then an inch flooring above. | further west. The Crab (Cancer) is nearly due west, 
These floor timbers and floors to be left exposed | the Sea Serpent (Hydra) holding his head almost ex- 
beneath, without plastering or sheeting. actly to the west point. Above is the Sickle in the 

Elevators and Stairways.—To be placed in brick | Lion, its blade curved downward, and the tail of the 
well holes extending at least two feet above the roof, | Lion (Zo) lies above, toward the south of west. 
and crowned with a skylight having an iron frame and| On the Serpent’s back we find the Cup (Crater) and 
thin glass protected with a wire screen. All openings | the Crow (Corvus), in the southwest and to the south 





of southwest respectively. 
Above these constellations, 
and extending beyond the 
south toward the east, the 
Virgin (Virgo) occupies the 
mid-heavens. 
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Above the Virgin we see 
the Herdsman (Bootes), his 
head and shoulders nearly 


overhead. Low down in 
the south is the Centau: 
(Centaurus), bearing on his 
spear the Wolf (Lupus) as 
an offering for the Altar 
(Ara), which, however, is 


’ avjs 19% 
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the most menacing danger “J 4% 4é rr ws “ “> invisible in these latitudes. 
ff all is that experienced re. * ay , . Above the Wolf we see the 
by the ‘‘ trawlers” in set- OE ee ee * _- o ~ 2 Scales (Libra), while the 
ting and hauling in their ait Rs * & 84 * ry - a Scorpion (Scorpio), one of 
nets. The “ trawlers” al- Q ; m iat % 4 the few constellations 
ways set four nets at some z= xi 7 ih ee “%, which can at once be recog- 
listance from their vessel. 2 } my S 6 % \ nized by its shape, is rising 
One of these nets is ahead, F ™ : Re Y over ae'se - balefully in the southeast. 
another astern, and one on “a sa 2 Es The Serpent Bearer 
each quarter. Two men go | ogi s Ophiuchius) bears the Ser- 





out in each dory, and are 
sometimes gone for hours. 

fthe weather be thick, the 
fog horn is kept going on 
the schooner, but those to 
windward are not always 
able to hear, and those to 
leeward not always able, 
ifa heavy sea is running 
and a gale blowing, to get 
back. Now, to be adrift on 
George’s or the Grand 
Banks in a dory under such 
conditions of weather is 
lore than dangerous, it is 
perilous. If a erew have 


their net aboard, they are At 11 O'Clock: May % 


likely any moment to be At 1034 O'Clock. May 15 


upset, and their only Ee 
chance of a rescue lies in 
the possibility of drifting 
lown upon some other 


pent (Serpens) in the mid 
heavens toward the south- 
east, the Crown (Corona 
Borealis) being high up in 
the east, close by the Ser- 
pent’s head. 

Low down in the east is 
, the Eagle (Aquila), with 
"nei . Ps ; ate the fine steel biue star 
“ ~ Altair, the Swan on the 
left about northeast, and 
above it the Lyre (Lyra), 
en — with the still more brilliant 
‘ steel blue star Nega. Her 
cules occupies the space 
between the Lyre on the 
F 160 0Chech nine? one side and the Crown 
At 8g O'Clock: June 14 and the Serpent's head on 
OC aaa the other. He is high up, 

due east. 

At 914 O'Clock: May 30 Lastly, the Dragon winds 
from between the Point 


fisherman and of being In the map, stars of the first magnitnde are eight-pointed; second magnitude, six-pointed; third magnitude, five-pointed; fourth magnitude (a ers and the Pole round the 


picked up. few), four pointed ; fifth mag 


nitude (very few), three-pointed, counting the points only as shown in the solid outline, without the inter- JVjttle Bear, toward Ce- 


The crew of a banker has mediate lines signifying star rays. pheus, and then eastward 


ashare in the eatch ; this 

share, under certain circumstances, amounting to one- 
half the fish they take. But the skipper and the cook, 
who is always next in rank, get the largest share. 
They are a sober, steady, and fearless lot of men, 
these fishers, whose habits and customs differ wholly 
from those of the ordinary Jack before the mast. 

—— —_——-  —_— > 4 * , ro 

on “Slow Burning® Construction, 

The Boston Fire Underwriters’ Union have issued 
‘eVeral circulars recently which are full of suggestive- 
Hess to property owners. One of these gives rules for 
the Proper construction of fire doors, so as to meet the 
"quirements of the underwriters. Another important 
“reular gives a brief standard schedule of what is 
eg to construct a slow burning building. We 
; is last mentioned cireular in full for the benefit 
the many whom it concern : 
sign factories, stores, warehouses, and other build- 

*S used for similar purposes, constructed in accord 


alice 


Col ati ” " : 

a tible, and will receive the lowest ratings from 
le s VA * 9 ° : 
© Boston Fire Underwriters’ Union, viz.: 


] al] " . i 
Valls —To be of brick; of such thickness as the in- 


ten, 


Te ; 
> ste and not to exceed 60 feet in height from the 
al ‘walk. The inner surface to be left plain or 
aste 


- ted direct on the brickwork. 
a 8.—To be of brick, 
“°f-—To be flat and of “ mill construction ” (¢. ¢., 


With the following instructions, will be slowly | 


led “ccupaney and building laws of the city may | 


toward the feet of Her- 
on the various floors to be protected with standard tin | cules, close by which we see his head and gleaming, 


clad fire doors. leyes, Sand y. 
Well Holes for Light.—Not allowed in this class of | CR re a: deg Hc REM EE BA 
buildings. Tuk Textile Manufacturer, London, thinks there is 


Shutters.—To be placed on all windows and other | likely to be a great deal of trouble growing out of the 
openingsat the rear and sides of buildings, when ex-| winding up of the New Orleans Exposition. The 
posed by other property or by another section of the | governments of Honduras, Ecuador, Peru, the Ar- 
same property cut off by division brick walls. To be} gentine Republic, the Samoan Islands, Uraguay, Chill, 
of standard construction, and the fastenings so ar-| Santo Domingo, Hayti, Nicaragua, and Russia sent 
ranged that they can be opened from the outside. goods under the guarantee that all expenses of trans- 

Blind Attics.—And other concealed places that can-| portation to and fro would be paid by the Exposi- 
not be readily readily reached by firemen not allowed. | tion Company. Even Dom Pedro, Emperor of Brazil, 

Boilers.—For heating or power, to be placed in| has his son onthe way with goods, in expectation 
separate buildings or fire proof rooms, and provided | that the show would be open into the fall. The en- 
with regular boiler chimneys. terprise has closed a miserable failure, and the goods 
of these nations are held for the charges due. It 
| would seem not at all improbable, from the moral 

Preservation of Wood. | support the United States gave the affair by graut- 

The prevention of decay in wood is said to be ing it subsidies, that it would in good faith be bound 

effectively accomplished by exhausting the air from to take these goods out of pawn and send them back. 
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| the pores and filling them with a gutta percha solu- . eS Se eee 
| tion, a substance which preserves the wood alike from Brooks Comet No, 3, 
| moisture, water, and the action of the sun. The solu- On the evening of May 22, Professor Brooks, of 


tion is made by mixing two-thirds of gutta percha to, Phelps, N. Y., discovered another comet, having a 
one-third paraffine, this mixture being then heated to right ascension of ith. 51m. 15s8., and a north declina- 
liquefy the gutta percha, when it is readily introduced | tion of 8° 55° 15". The wanderer is reported as large 
into the pores of the wood, the effect of the gutta but faint, and has a slow motion to the southeast. 
|percha being, when it becomes cool, to harden the | Its discovery secures to Professor Brooks the first, 
pores. | second, and third Warner prizes of the year, 
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IMPROVED PLANING MACHINE. 

We illustrate a special planing machine for planing 
heavy pedestals, made by Rushworth & Co., of Sower- 
by Bridge. This machine, as will be readily seen from 
the engraving, which is from Engineering, is of excep- 
tional strength and rigidity for the size of work which 
can be passed through it. It is designed to plane ob- 
jects up to 7 ft. in length and 4 ft. 6 in. square. The 
bed and uprights all fit ievel on the foundation ; the 
bed itself is of double box section with strong box 
bars, and the table, which is 4 ft. wide, has T slots 











planed out of the solid with slot holes on each outer 
edge. It is driven or worked by a steel screw 4% in. in 
diameter running in gun-metal bearings at each end, 
and engaging with a gun-metal nut 2 ft. long, made in 
two parts, so that the slightest wear in the thread can 
be taken up. 

At each end of the serew there are double-thrust 
bearings ; that at one end consists of a tail bar with an 
adjustable steel pin, and that at the other end of a 
bridge, with gun-metal washers 8 in. in diameter. By 
this arrangement the bevel gear on the screw is always 
kept in the same position. The bevel gear is steel, and 
is driven by pulleys of 30 in. and 24 in. diameter for 
the cutting and return strokes respectively. The ma- 
chine has two strong tool boxes on the cross slide 
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worked by steel screws and a steel shaft, and self-act 
ing in horizontal, vertical, and angular feed. The 
vertical range is 15in., which is of great importance for 
this class of tool, for planing inside a pedestal ora 
valve chest. The two tool boxes on the upright stands 
project the same distance from the cross slide, so that 
all the four tools, when in use, finish the cut together. 
These tool boxes are balanced by weights inside each 
upright, and are self-acting vertically. The feed mo- 
tion is very simple and durable, and is operated from 
a wrought-iron rack on each side; all the tool boxes 





IMPROVED PLANING MACHINE. 


have a variable feed, self-acting, from one-sixteenth to 
seven-sixteenths, a range of feed which cannot be got 
in most planing machines. The catch-box wheels and 
the wheels on the screws and the shaft on the cross 
slide are all cut from wrought iron. and the feed 
wheels in the tool boxes are of gun metal. The loose 
disks or adjusting strips to the slides are also of 
wrought iron, so that there is no danger of their break- 
ing, however tight they are nipped when doing the 
heaviest of work. The machine can be stopped or 
started on either side, and the gear and pulleys being 
at the extreme end, both sides of the machine are left 
entirely clear for the workman to stand in front of the 


tool boxes, ete. The bed is fitted with lubricators. The | 


approximate weight of the machine is 12 tons, 








Ice in the Sick Room, 

A correspondent of the National Druggist makes the 
following seasonable suggestion : 

‘The writer's son suffered with typhoid fever du, 
ing the heated term of last summer, when the tempera 
ture of the room often rose to 90° or 95°, and the pa- 
tient’s temperature ran up to 105° F. and over. 

‘*‘A number of tubs were placed in the room, and 
kept filled with ice, and the doors kept closed. The 
temperature of the room sank to 80° or less, an average 
of 12° or 15° below the temperature of the other rooms 





in the house ; and the cooler atmosphere not only add- 
ed to the comfort of the patient, but aided in keeping 
down the body temperature, and materially contrib- 
uted to a final recovery.” 

ete 

The Next Louisville Exposition. 

For three years past, commencing with 1883, the ex 
hibitions held at Louisville, Ky., have been brilliant!y 
successful, alike in the attendance and in the variety 
and excellence of their display of works of art, indust'y, 
and agriculture. This year the exhibition opens Aug. 
28 and closes Oct. 28, and its managers propose ‘ 
make the show contribute materially to the attraction 
which Louisville always presents to visitors at that 
season, 
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IMPROVED FREIGHT CAR DOOR LOCK. 

This lock for the sliding doors of freight cars is ope- 
rated from the roof of the car ; it issimple in construc- 
tion, safe, and reliable. Thesquared upper end of a ver- 
tical shaft journaled in the roof of the car projects into 
arecess in the gang planks. In oneend of the recess is 
hinged a hasp provided at its middle with a square 
hole fitting the end of the shaft ; the free end of the 
hasp has a slot to receive a staple. Secured to the 








ABBOTT’S IMPROVED FREIGHT CAR DOOR LOCK. 


lower end of the shaft is a disk, to opposite points of 
which are pivoted rods which extend to the sides of 
the ear, and can be passed into holes in the upper parts 
of the doors. The rods are guided by clips on the 
under side of the top beams of the sides, as indicated in 
Fig. 2. The position of the locking rods is shown by a 
groove in the top of the shaft, which extends in a diree- 
tion across the car when the doors are locked. To lock 
the doors, the shaft is turned by means of a key, to 
move the rods toward the sides, when the hasp is placed 
over the squared end of the shaft, the staple passing 





MOORE’S CIRCULAR SAW 


into the slot. A padlock is then passed through the sta- 
ple and sealed, or a car seal of the usual form can be 
passed through the staple and closed. 

This invention has been patented by Mr. James Ab- 
bott, of 886 North Main St., Elmira, N. Y. 


ee tt 
CIRCULAR SAW MILL. 


The shafts carrying the two lower saws can be 
moved longitudinally in their bearings, to bring the 
saws alternately in position for action. One end of 
each shaft is held in a bearing secured to the side 
piece of the frame, and the other end revolves in a 
bearing secured to a heavy bar sliding endwise in 
the main frame of the machine, for shifting the shaft 
and saw attached to it. Upon one of the moving 
bars is a rack with which meshes a pivoted toothed 
segment operated by a hand lever, to move the bar 
in either direction. This construction is clearly shown 
at the left in the engraving. The other moving bar 
is operated from the first one by a centrally ful- 
crumed lever, the ends of which enter recesses formed 
in the facing edges of the two bars. The belt from 
the driving pulley passes over the pulley on the shaft 
of the saw at the right hand, then around the pulley 
driving the second lower saw, then over the pulley on 
the upper shaft. In this manner of applying the 
belt the lower saws are revolved in opposite direc- 
tions, both toward the center of the machine. The 
teeth of the saws are pitched toward the center, so 
that one will act when the log is carried in one direc- 
tion, and the other when the log is moved back, the 
required saw being brought forward by operating the 
lever. The lower saws may be made with their teeth 





MILL. 





pitched in opposite directions, outward toward the 
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ends of the machine, and revolved away from each 
other, so that they will cut in opposite directions when 
the log is moved back and forth. In this case the 
shafts are not shifted, and the saws revolve in the 
same plane. The top saw runs in the same plane with 
the saw that is moved out for action. 

This invention has been patented by Mr. John P. 
Moore, of Snow Hill, Maryland. 


SE ooo 
The Transportation of Young Shad, 

The United States Fish Commissioner's car recently 
arrived at Portland, Oregon, with a large consignment 
of young shad. It started with a million, but about 
three hundred thousand died en rowte. Half a million 
were placed in the Columbia River, at Wallula Junc- 
tion, and the remainder in the Willamette River, at 
Albany. During the journey across the continent, the 
experiment was made of hatching the shad in the car 
while en rowte, and proved entirely successful. Six 
hundred thousand eggs were taken into the car at 
Havre de Grace, Md., and placed in four Macdonald 
jars. A pump was kept constantly at work moving 
the water to preserve its freshness. In addition, fresh 
water was obtained at every available point. During 
the nine days’ journey, which covered a distance of 
8,000 miles, fully 95 per cent of the eggs were hatched. 
Most of the loss was due to premature hatching. 

These prairie-born shad have also been placed in the 
Willamette River at Albany. 





ye 
HAY LOADER. 


This hay loader collects the hay from the ground, 
raises it to a suitable height, and discharges it upon 
the hay rack of the wagon. The wheels are rigidly 
attached to the axle, to which, or to the spokes of 
the wheels, is secured a large drum. The ends of the 
axle revolve in bearings near the rear ends of side 
bars of a frame, the for- 
ward part of which is pro- 
vided with a staple to en- 
gage with a hook attached 
to the rear end of a hay 
rack. To the upper ends 
of inclined and properly 
braced standards secured 
to the forward ends of the 


EXTENSIBLE CANE, ETC. 

The object of this invention, patented by Mr. 
Arland H. Allen, of Red Wing, Minn., is to provide 
an extensible rod adapted to various uses, but more 
especially for closing the lids of outside burial cases 
after the cases are lowered 
into the grave. At the 
upper end of the tube form- 
ing the body of the cane is 
the usual head, and at the 
lower end is an internally 
threaded flange. Within this 
tube is a second one having 
a collar at its upper end and 
a cap at its outer end 
threaded to fit the flange. 
In a slot through the end of 
the inner tube and cap is 
pivoted a hook, formed with 
a Shoulder engaging with a 
shoulder on the tube, when 
the hook is unfolded as shown 
at C. When the rod is con- 
tracted, A, the inner tube is 
held within the outer one by 
the cap screwing into the 
flange. When the rod is ex- 
tended, B, the inner tube is 
drawn out, so that its collar 
engages with the flange. 
The hook is then opened, C 
that it forms a_ right 
angle with the tube. The lid 
of the burial case is closed by 
bringing the hook into en- 
gagement with a staple pro- - 
jecting from the free edge of 
the lid. This device may also be used for reaching 
otherwise inaccessible objects in show windows and 
other places. 
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FURNACE FOR BURNING FINE COAL. 

The accompanying views show a furnace for burning 
soft coal screenings, commonly known as “slack” or 
“eulm,” either orin combination with hard 
coal or coke screenings. This furnace is the invention 
of and has been patented by Mr. Anton Hardt, of 


alone 








side bars, is journaled a 
small cylinder. Around 
the twocylinders are pass- 
ed endless belts united by 
cross bars, to which are 
attached teeth having their 
outer parts curved forward 
slightly, so that they will 
take hold of the hay more 
surely, and carry it up the 
elevator and discharge it 
more readily at the upper 
end. Upon a cross bar 
uniting the rear ends of 
two bars pivoted to the 
ends of the axle are held 
the rake teeth, which are) 
bent forward and _ then| 
downward, and their lower 
parts are curved forward 
until the lower ends are near the ground beneath 
the axle. 

As the machine is drawn forward, the rake teeth col- 
lect the hay, and the carrier teeth carry it up over the 
small cylinder and discharge it into the hay rack. In 
the rear ends of the side bars of the frame are holes 
to receive a pin, by which the rake teeth can be 
raised more or less from the ground. When detached 
from the rack, the forward end of the machine is sup- 
ported upor a hinged leg. 

This invention has been patented by Mr. B. D. 
Spilman, of Fort Meade, Dakota. 





Wellsborough, Pa. Above a firebox of ordinary form 
are placed two fireclay retorts, similar to those em- 
ployed in gas works. In the bottom of each retort is 
an opening that may be closed by a slide, made of fire- 
clay, and near the rear end of each retort is a fireclay 
tube, extending upward to near the top and downward 
within the firebox. The front ends of the retorts are 
closed by doors provided with peep holes. The fire is 
started in the usual way on the grate, and when suf- 
ficiently hot the retorts are charged with fine coal. 
After the coal has been converted into what the in- 
ventor terms ‘*semi-coke,” one of the slides is drawn 
forward by an implement inserted through an opening 
just below the retorts, when the coke drops down upon 
the fire, being shoved and drawn to the opening. 

After one retort has been emptied it is refilled with 
fine coal, and as soon as required the second one is 
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HARDT’S FURNACE FOR BURNING FINE COAL. 


emptied and filled again, the retorts being used alter- 
nately. The gas driven out of the coal passes through 
the tubes into the firebox, where it ignites and fur- 
nishes additional heat. 


+ 
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Cleaning Petroleum Pipes. 

The pipes by which petroleum is transported from 
the oil regions to the seaboard are cleaned by means of 
astem 2% feet long, having at its front end a dia- 
phragm made of wings which can fold on each other, 
and thus enable it to pass an obstruction it cannot 
remove. This machine carries a set of steel scrapers 
somewhat like those used in cleaning boilers. It is put 
into the pipes and propelled by the pressure transmit- 
ted from the pumps from one station to another. Re- 
lavs of men follow the scraper by the noise it makes in 
its progress, one party taking up the pursuit as the 
other is exhausted. They must not let it get out of 
their hearing, for if it stops unnoticed its location can 








only be established by cutting the pipe. 
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HORSE DETACHER, lows are attached to the rear side of the channel board | the merchandise. In reference to the claim that the 


The object of the invention herewith illustrated is 
to provide a simple and efficient device for releasing 
horses from vehicles in case of a runaway or accident. 
In a recess in the outer end of the ferrule on the end 
of the whiffletrce are pivoted two arms, one of which 
is extended along the side of the ferrule, and has its 
end formed with a bevel and shoulder to receive the 
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by means of angle plates, R, having slots, m, formed 
in their depending parts to receive screws, which hold 
the bellows firmly in place and yet permit of their easy 
removal. The opening, k, corresponds with the lower 
opening, 7, in the compartment. The trackers, T, are 
joined to the small arms, s, applied to the expanding 
ends of the bellows. These trackers lead to levers con- 





end of a bolt sliding ina socket,asshownin Fig. 1.| nected with the slides in the chest. 


A spring holds the bolt into engagement with the | 
|levers, A, are trackers, B, leading to levers operated 


arin. A spiral spring tends to push a shoulder formed 
on the front or lower arm against a shoulder on the 
other arm. Normally, the free ends of the arms are 
separated, as shown in the full lines in Fig. 1; and 
when it is desired to place the traces on tbe arms, the 
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TEETER'’S HORSE DETACHER. 


front one is moved toward the other, against the 
pressure of its spring, into position indicated by the 
dotted line, when the trace can be readily put on. 
The spring then forces the arm away and retains the 
trace in place. Near the middle of the singletree is 
an equal armed lever, that receives in its opposite ends 
the cords secured to the sliding bolts at opposite ends of 
the tree. These cords are led, as shown in Fig. 2, within 
easy reach of the driver. The strain of the traces 
comes mainly upon the upper or rear arm. By pull- 
ing upon the cords the bolts are withdrawn, and the 
rear arm, being released, is pulled into the position 
shown in the dotted lines, when the arms, being par- 
allel, allow the traces slip from them. 

This invention has been patented by Messrs. 8. M. 


and C. A. Teeter, of Tuscola, Ill. 
OGRE NURI i RES oe 


IMPROVED PNEUMATIC ACTION FOR ORGANS. 
The pressure applied to the keys is resisted, especially 





in large organs requiring much wind and consequently 
large valves, by the compressed air in the 
wind chest and the valve springs. This re- 
sistance has been a source of trouble, as it 
affected the touch of the performer, and 
made the pressure required to depress some 
of the keys se great as to be fatiguing. To 
a certain extent, this annoyance has been 
overcome by means of pneumatic bellows, 
or comparatively small supplemental bel- 
lows in connection with the larger va'ves— 
those offering the most resistance—and un- 
der the control of the keys through the in- 
termedium of levers, connecting rods, and 
valves, the smalier bellows being also in 


Connected with the lower ends of the bell crank 


by the keys. The other ends of the levers, A, are at- 
tached to wires, D, carrying the valves, E ; these wires 
pass through the upper openings in each chamber. 
Springs, F, hold the inner valves closed and the outer 
ones opened. Depressing a key tilts the lever, A, opens 
the inner valve and closes the outer one, when the 
airin the chest enters the compartment, passes into 
and inflates the bellows. As the bellows is inflated, 
it raises the tracker, T, whose lever is tilted to 
draw down its other tracker, which moves its slide 
to allow wind to pass through and sound a pipe. 
The air producing this result is of course under pres- 
sure, the chest being in communication with the main 
bellows. When the key is released, the spring returns 
the valves, E, to their first position when the bellows 
exhausts, a spring at the same time closing the slide in 
the main wind chest. Theair escapes from the bellows 
through its opening in the heel, %, and the open valve, 
1. The large view shows six sets of pneumatic actions, 
each one being similar to the one shown in detail in Fig. 
2. As usually made, each row of pneumatic bellows has 
a chest for supplying air to the bellows and levers for 
operating the valves But by supplying air to the bel- 
lows by means of a vertically arranged channel board 
divided into chambers, as described, much less space is 
occupied, since the bellows are separated from each 
other only sufficiently far to permit of their inflation. 
By loosening one screw, m, the bellows can be removed. 
—_—_—_—_—— 0 ee 
A Trade Mark Decision, 

The case of Davis et al. vs. Davis et al., decided by 
the United States Cireuit Court at Boston, arose 
upon a bill in equity filed by the plaintiffs to re- 
strain the alleged infringement of their trade mark. 
The plaintiffs manufactured and sold what was known 
as ‘‘Welcome Soap,” and the defendants what was 
known as “ Davis’ Old Soap.” The plaintiffs, who 
had their trade mark registered under the laws of 
the United States, alleged that the arrangemeat by 
the defendants of the cakes of soap in boxes with 
alternate red and yellow wrappers was an infringe- 


communication with the main bellows and cece seen owen. sew concen 
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shut off therefrom alternately as the keys 
were operated. The air pressure produced 
by the main bellows was thus utilized to aid 
the performer in opening those valves pre- 
senting the greatest resistance. 

The accompanying engraving shows a 
pneumatic action—the invention of Mr. Ira 
Bassett, of 453 West Harrison Street, 
Chicago, Iil.—which is remarkable for its 
simplicity and compactness, for promptness 
of action, and for the ease with which it can 
be taken apart for repairs, if necessary, after 
years of use. The organ pipes are arranged 
upon the chest, as plainly shown in Fig. 1, 
and are controlled by means of slides, which 
constitute a part of the stop movement of 
the organ. The connections between these 
slides, the pneumatic bellows, and the keys 
are plainly shown in the engraving. The 
channel board, which constitutes the back 
of the chest, consists of an outer and inner 
wall, between which are diagonal strips and 
horizontal intersecting blocks that divide 
the space into separate compar ments or 
comparatively small air chambers, h, as 
shown in Fig. 2, which is an enlarged view 
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of one of the pneumatic actions. In the BASSETT’S IMPROVED PNEUMATIC 


outer wall are two valve openings, é 7, for 


each compartment, and in the inner wall is one open-| ment of their (plaintiffs’) trade mark. The court in 
denying a motion for an injunction held that the 
registration, in so far as it could be interpreted to 
cover the sale of boxes of soap, was entirely void, for 
but the upper side is hinged. The rear ends of the| the reason that the object or thing included in the in- 


ing, 7, for each compartment. 
The lower side of the pneumatic bellows, P, is rigidly 
connected to a heel piece, k. in which is an opening, 





two sides are connected by an infolded material, and | 
the sides are constructed as usual to permit inflation, | 


Too great inflation is prevented by a tape, 0. The bel- | said, must be something other than and separate from 
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scription was not such a thing as could be lawfully 
registered asa trade mark. The trade mark, the court 
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trade mark consisted of the colors in the wrappers. 
the court said that this seemed to be no less tha) 
an attempt to claim a patent for an idea under the 
guise of the registration of a trade mark. 


att ee 
—_<—-? _ 


THE FLUTTERING FLY. 

A very important article in the equipment of the 
sportsman who with rod and tackle essays to tempt 
the shy trout or black bass to exchange his icy brook 
for asoft bed of leaves in a fishing basket, is his asgort- 
ment of artificial flies. Heretofore they have been ar. 
ranged so that the fly headed toward the line. In this 
position the wings offer consider- 
able resistance to the air when the 
line is being cast, and lie so close 
to the body when the fly is drawn 
through the water that the motion 
of a live insect is not very success- 
fully simulated. A much more sat- 
isfactory arrangement is that just 
patented by Mr. Wakeman Holber- 
ton, of Hackensack, N. J., in 
which the fly or other bait is head- 
ed in the opposite direction, that is, 
toward the point of the hook, as 
shown in our illustration. When 
so arranged, the wings offer less resistance to the air in 
casting. As the fly is slowly drawn toward the angler 
the wings expand, and give it a fluttering, life-like 
motion, much more alluring to the fish. The patent 
for tying artificial flies in this manner is controlled by 
Messrs. Abbey & Imbrie, the well-known manufacturers 
of fishing tackle in this city. 

ERA SS OS 
Resting after Meals, 

A friend of the writer’s, who has suffered from dvs- 
pepsia during almost her entire life, considers the sug- 
gestions in the following extracts from an article in a 
recent issue of The Journal of Health to be the most in 
accord with her own experience of anything on the 
subject lately published. 

Hurried eating of meals, followed immediately by 
some employment that occupies the whole attention 
and takes up all, or nearly all, of the physical energies, 
is sure to result in dyspepsia in one form or another. 
Sometimes it shows itself in excessive irritability, a 
sure indication that nerve force has been exhausted: 
the double draught in order to digest the food and 
carry on the business has been more than nature could 
stand without being thrown out of balance. In an 




















other case, the person is exceedingly dull as soon as he 
has a few minutes of leisure. The mind 
seems a dead blank, and can only move in 
its accustomed channels, and then only 
when compelled. This, also, is an indication 
of nervous exhaustion. Others will have 
decided pains in the stomach, or a sense of 
weight, as if a heavy burden was inside. 
Others, again, will be able to eat nothing 
that will agree with them ; everything that 
is put inside the stomach is made the subject 
of a violent protest on the part of that or- 
gan, and the person suffers untold agonies 
in consequence. Others suffer from constant 
hunger. They may eat all they can, and feel 
hungry still. If they feel satisfied for a little 
time, the least unusual exertion brings on 
the hungry feeling, and they can do no more 
until something is eaten. It is almost need 
less to say that this condition is not hunger, 
but inflammation of the stomach. Scarcely 
any two persons are affected exactly in the 
same way, the disordered condition mani- 
festing itself according to temperament and 
occupation, employments that call for men- 
tal work, and those whose scene of action lies 
indoors, affecting persons more seriously 
than those carried on in the open air and 
those which are merely mechanical and do 
not engage the mind. 

All, or nearly all, of these difficulties of 
digestion might have never been known by 
the sufferers had they leit their business be 
hind them and rested a short time after eat- 
ing, instead of rushing off to work immedi- 
ately after hastily swallowing their food. 

Nature does not do two things at a time 
and do both well, asa rule. All know that 
when a force is divided, it is weakened. If 
the meal were eaten slowly, without pre 
occupation of the mind, and the stomach 
allowed at least half an hour’s chance to 
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ACTION FOR ORGANS. get its work well undertaken before the nerv- 


ous force is turned in another direction, 
patie .s suffering from dyspepsia would be few. 

A physician once said: “It does not so much mat- 
ter what we eat as how we eat it.” While this is 01!) 
partly true, it certainly is true that the most healt hful 
food hurriedly eaten, and immediately followed by 
work which engages the entire available physica! and 
mental forces, is much worse than a meal of poor food 
eaten leisurely and followed by an interval of rest. 
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PHOTOGRAPHIC NOTES. 

Decline in the Price of Magnesium.—Owing to the 
great sensitiveness of the present dry plates, a new field 
has been opened for the use of magnesium ribbon in 
furnishing an actinic artificial light whereby pictures 
ean be readily secured at night. This, together with 
improved and cheaper methods of producing it, has 
»ntly led to a marked decline in the price. The fall 


rece 


in England has been from 15 shillings to 2 shillings and | 


6 pence per ounce, or nearly seven times cheaper than 
formerly. 

It is probable that the same product will be sold in 
this country at the rate of 75 cents per ounce instead 
of $3, as heretofore. 

For obtaining a uniform actinic light in the making 
of enlargements and positive prints on gelatino-brom- 
ide paper, the magnesium ribbon is unexcelled. It will, 
in fact, be as cheap, for this purpose, as common gas. 
The reduction in cost is likely to bring the metal into 
more extensive use for photographic purposes. 

Simple Remedy for Frilling.—For plates inclined 
to frill, Mr. A. L. Henderson, of London, recently sug- 
gested the following plan, which we find in the British 
Jour. of Photo. After exposure and prior to develop- 
ment he flows over the plate a solution of gelatine and 
water (5 grs. of gelatine to each ounce of water), and 
allows it to dry. ‘ 

Then the plate is put in the developer, and frilling will 
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The solution may also be used for reducing over- 
printed photographs upon paper without affecting the 
tone in the least. 

Simple Apparatus for Making Lantern Slides.—Ata 
recent meeting of the Photographic Society of Phila- 
delphia, Mr. C. R. Pancoast, according to a description 
published in the American Journal of Photography, 
| explained a simple way of copying transparencies from 
negatives. Upon a board he had hinged a frame held 
in an upright position at right angles, and on the frame 
were two parallel strips, sliding vertically, provided with 
grooves for receiving the glass plate. The strips could 
be used to approach each other by sliding up and down 
on the frame,and thus accommodate different widths of 
plates. On each face of the frame was marked a scale 
commencing from 0 (naught) at the center to inches on 
each side. In this way a negative could be quickly 
centered, and any portion of it could be readily brought 
to the center, or opposite the lens. The camera was 
placed on the board behind the negative frame, the 
space between the latter and the camera being covered 
by a dark cloth. The apparatus was easily made, and 
at the same time was simple and effective. 

House Bill 4,458. 

The following is the text of a bill introduced in the 
House of Representatives, January 26, 1886, by Hon. 
R. W. Townshend, of Illinois : 








be prevented ; the additional film of gelatine does not 


A bill to limit the jurisdiction of United States courts 





take the emery powder. After having the plate dried, 
| the impression is made on the printing plate, where- 
}upon the film is taken off, and a new coating given to 
|it. It is then exposed under the same negative for two 
| minutes, dampened, and dusted with emery powder, 
/and a second impression made on exactly the same 
place where the first impression was made. This will 
bring out the middle tints. A third exposure for three 
minutes on print and impression will make the darkest 
| parts, and the plate is ready to be printed from. Care 
has to be taken to get all three impressions on the same 
place, to get the picture exact, and if this is done, the 
effect is surprising. 
ATMOGRAPHY. 

Under this name a new process has been brought out 
in France, by which it is made possible to get the 
printing plate right in the camera, thus saving the 
trouble of making a negative, and though a little more 
expensive, saves time and gives better results than 
copying. 

The action of the light on chrome salts is very slow, 
compared with its action on silver salts; its action on 
the former being due to the decomposition of the alka- 
line salts into a simple chrome salt and chromic acid. 
It has recently been discovered that bichromate of 
lithium decomposes about as quick as nitrate of silver. 
A zine or copper plate coated with the following mix- 
ture, and exposed like a negative for the same time as 
is given by the wet plate process, will give very satis- 








in the least affect the action of the developer. By a/in patent cases, and to protect persons who, without | factory results: 4 ounces water, 194 ounces albumen, 2 


simple experiment, he discovered the value of this 
remedy. Taking a plate which was cast aside because | 
of its frilling tendencies, he coated half of it with the 
gelatine. When placed in the developer, the portion 
not protected at once frilled to an extraordinary de- 
gree, while the part coated with gelatine remained 
smooth and unaffected. 

Reproducing a Brilliant Negative from one that is 
Overtimed.—In the American Journal of Photography 
appears a practical account by Mr. Wm. H. Rau of 
his plan to obtain good duplicate negatives from a poor 
original, as follows : 

We had made upon large plates exposures of the in- 
terior of a handsomely furnished room, especially ar- 
ranged for the occasion ; and imagining that we had 
given the correct time or near it, and not for an instant 
suspecting an overexposure, we confidently placed the 
plate in the normal developer. The image did not 

begin to appear at once, but almost immediately on 
its appearance began toovercast. We at once saw that 
the exposure Was probably four times as much as it 
should have been. We were anxious to save the plate, 
as the conditions for making another exposure were no 
longer possible. 

It was very tame and flat, but full of detail. We 
added more pyro. and bromide, in order to give it the 
density necessary for printing, and, when sufficient 
strength was had, fixed it in the usual manner. 

We then resorted to the following means for getting 
a brilliant picture by reproducing the negative. 

We took a rapid plate, and exposed it for one second 
under the negative to the light of an ordinary gas 
flame, at a distance of 18 inches. 

Great care was necessary in developing this posi- 
tive, and we used the following proportions of develop- 
er, to secure as much contrast in the impression as 
possible, 

We made the following solutions : 


A. 
Water. . 0:0 :entedieiitiise tend sil etic deeb oasaedaoesimaeeeh 10 oz 
Crystallized sulphite soda.... . gtpocccomssons esnendnseerse 2 oz, 
Carbonate potassa.... .. ......000 ececcces bb <eeccseee sees » 402. 
Water to make up to 16 oz. 

B. 
Water. ...scanpabdbeebentnetae sor elececewces secceses sccceee 10 oz 
Sulphite soda, cryst...../........+ 92008 06000 ddawenoreeesa 2 oz. 
Sulphuric acid (added slowly) ........ 0..-sscceeseee--eeee 1 drm. 
Pyrogaitie 0010 <1. russs. sadedebson> <essdunsineds ceases ae 


Water to make up to 16 oz. 


Of these solutions we took of : 


A..... ccccgttigaahnebity elebcodedetians oie bee cédes ete ++++1% drms 
B..00 .coscdasmali ees amaman wees 5 oacgsadige say satieek heen 6 drms, 
Water... 33° puecebiadpendes ables aikeseaiewec bruaiane 6 02, 

Solution of bromide potassium (20 grs. to oz.).......... 1% drma. 


The development proceeded slowly, and gradually 
built up a vigorous and plucky positive, full of detail 
and crispness. 

We then used this positive to reproduce the negative, 
employing a rapid plate, giving the same exposure, 
and using the same developer. 

The final negative had all the appearance of a pro- 
Perly timed plate. 

In conneetion with the above, it may be of interest 
‘o Know the value of Farmer’s solution as a local re- 
ducer of too great intensity, either in a negative or 
print, 

It consists of a mixture of hyposulphite of soda and 
ferrid cyanide of potassium, commonly called red prus; 
Slate of potash, 

A solution of each is made of equal strength, say one 


ounce to a pint of water; when used, one-half drachm | guod negative (half tone) placed on it. Now expose for 


of the ferrid cyanide is added to one ounce of the hypo, 
the negative is plunged in the solution, and as the high 
lights are attacked first,they may be effectually reduced 


notice, are bona fide manufacturers, purchasers, vend- 


ers, and users of articles, machines, machinery, and | 


other things for the exclusive use, manufacture, or sale 
of which a patent has been or may hereafter be 
granted. 

Be it enacted by the Senate and House of Representa- 
tives of the United States of America in Congress 
assembled, That hereafter the United States district 
and circuit courts shall have no jurisdiction to hear or 
to try any case arising from the actual use of any pat- 
ent right, or its infringement by such use, by any per- 
son in or citizen of the United States or the Territories, 
wherein the amount in controversy does not exceed 
two hundred dollars against one person or citizen. 

Sxc. 2. That purchasers of any patent right for act- 
ual use shall not be liable to damages, royalty, or for 
value of the same, or for infringing the same in any 
manner, who at the date of such purchase had no 
knowledge of the claims of any third person, or that 
the inventor of the same hasan interest therein ad- 
verse to the seller thereof. That no person who shall 
in good faith purchase, use, manufacture, or sell, with- 
out previous knowledge of the existence of a patent 
therefor, any article, machine, machinery, or other 
thing for the exclusive use, sale, or manufacture of 
which any patent has been or hereafter may be grant- 
ed to any rson, persons, or corporation whatever, 
shall be liable, in damages or otherwise, for an infringe- 
ment of such pateut until after written notice of the 
existence thereof shall have been personally served on 
such person or persons or corporation, as the case may 
be, and such infringement shall be thereafter con- 
tinued. 

Sxc. 3. That all laws or parts of laws inconsistent 
herewith are hereby repealed. 

Sxc. 4. That nothing herein contained shall affect 
any pending suit or proceeding in any of the courts of 
the United States or in any court of any of the several 


States. 
——i-~<¢-0-- 


Improvements in Hellogravure. 

The art of heliogravure, writes Herman Reinbold in 
the Inland Printer, has been brought to great perfec- 
tion lately. The processes have not only been simpli- 
fied, but the results obtained have been more satisfac- 
tory, and the’cost of printing cheapened. Some of 
these methods and improvements obtained are hereby 
described. 

HELIOTYPEGRAVURE FOR SIMPLE LINE WORK. 

This process is very valuable for the reproduction of 
lithographs, steel or copper plate prints, especially 
when thesubject is to be reduced. The zinc plate, after 
having been well washed and polished, is coated with a 
solution of 100 parts of water, 10 parts of gelatine, 25 
parts of honey, 8 parts of bichromate of potash, or 12 
ounces of water, 2 ounces of sirup or molasses, 4 
drachms of bichromate of ammonia; and dried in a 
strong heat. 

A reversed negative is laid on the surface of one of 
these plates, and exposed for four or five minutes to 
sunlight. When it is printed, the plate is taken out 
and exposed to steam, which is done best by holding it 
over a pan containing boiling water. It will then be 
noticed that the parts not exposed to the light will get 
moist, while the other remains dry. The moist places 
will now take emery powder, which is put on the sur- 
face with a fine camel’s hair brush, while it will not 
stick on the dry places. The plate is now dried once 
more, and this surface placed in contact with another 
plate of type metal or zinc, which is put under hy- 
draulic pressure. By this procedure the emery powder 
will be pressed into the metal, and there produce a fine 
grain. From this plate impressions can be printed the 
same way as is done in steel plate printing. 

MEZZOTINT HELIOGRAVURE. 
The plates are prepared in the same manner, and a 


one minute in full sunlight, putting the plate under a 
right angle to the rays. The light will change only 
the lightest parts under the negative, and consequently 


| 


| drachms bichromate of lithium. 

The solution must be kept in a well corked bottle, 
and will not be valuable longer than two weeks. 

After the plate has been exposed it should be im- 
mediately placed in cold water, and afterward in a 
| fifteen per cent solution of sulphuric acid in water ; 
|again washed, and then placed in a vessel containing a 
bicarbonate of soda solution. The unnecessary moist- 
{ure should next be taken off with a wool roller, and 
the plate covered with lithographic or etching ink, and 
dusted with asphaltum and heated. The back should 
then be covered with asphaltum, and etched slowly 
with sesquichloride of iron in alcohol until sufficiently 
deep. The plates made in this manner can be printed 
on a steam type-printing press. 

—_—~ — oem - 
The Last of the Old Handloom Weavers. 

In the manufacturing districts of the West Riding of 
Yorkshire the handloom will soon be as rare as is now 
the spinning wheel or the ‘‘tummer.” Not often in 
these daysis heard through the open cottage door the 
click-clack of the shuttle and the rattle of the * yelds,” 
or the soft thud of the beam closing up the weft. 
Seldom will the traveler (says the Pall Mall Gazette), 
in the dark afternoons and long evenings of winter, 
be puzzled by the quick and regular glancing of 
eandle gleam through the blindless casements, as the 
to and fro motion of the weaver’s beam alternately 
hides and reveals the light within, reminding the be- 
holder of the revolving ray of a lighthouse in its sud- 
den appearing and disappearing, except that the al- 
ternation is much more rapid. In the former times, 
when with the dark days of winter “‘ waking and water 
porridge” began—a local phrase which expresses more 
than can be concisely explained—on many a hillside 
there might be seen these lights of the loom flashing 
and fading in quick exchange, like the dancing of 
Jack O'lanterns in the valley below; here for a few 
moments a steady gleam, while the weaver refilled his 
shuttle or ‘“‘took up” a broken thread, and then 
again the quick exchange of gloom and gleam. Now- 
adays we do not, without some surprise, meet man 
or woman, lad or lass, with the donkey, “going a- 
bunting "—which to the uninitiated may be explained 
simply as carrying to the weaver’s home the warp and 
weft to be woven, and again carrying back the com- 
pleted piece of cloth. Very, very rarely is a man or 
woman seen with the leathern strap across the fore- 
head and the huge burden—bigger far and heavier 
than any illustrator has ever ventured to place on 
the poor Pilgrim’s back—weighting the step and bend- 
ing the back. 


ee 
Arizona Alum. 

According to the Clifton (Arizona) Clarion, Graham 
county in that section has a valuable alum deposit. As 
exposed, the entire face of the bluff for at least 500 feet 
is a solid bed, chief part of pure alum, though in other 
parts highly impregnated with copper. As it appears 
on the face of the bluff, it is a mixture of quartz, iron, 
and copper, but as the hill is penetrated the quality 
improves in purity -The vein proper, or that which 
carries the larger percentage of alum, cuts through the 
mountain and is plainly visible from a distance. The 
trend of the vein deposit is northwest and southeast, 
although no trace of the mineral is found on the east 
side of the creek. In many places the deposit closely 
resembles the carbonate beds which occur in 
Nevada, especially in the Eureka district. The mass 
is solid where not exposed, and will require blasting. 
Pockets are found frequently aluiost of pure alam, 
nearly up to the standard of the marketable com 
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only these will remain insoluble, while all the rest will 
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The Tunnels of the Ancients, 

Leaving Naples by carriage, the road immediately 
leads through a tunnel three-quarters of a mile long, 
and cut right through a mountain eight hundred feet 
high. This tunnel is driven through a volcanic tufa. 
This tunnel of Posilippo, as it now exists, was cut 
through only twenty-seven years before Christ. Au- 
gustus Cesar’s great minister of public works, Marcus 
Agrippa, made the present tunnel, or he may have en- 
larged it from asmaller one that answered the com- 
mercial communications and necessities of the days 
before the Empire. This tunnel is to-day the great 
highway to the heart of Naples, as it has been for more 
than 1,900 years. The great Appian way ran to Capua, 
within thirty miles of Puteoli; thence this magnificent 
Roman high road, under the name of the Consular 
Way, was continued to Putcoli, and the then Con- 
sular Way pushed on through Neopolis, Herculaneum, 
Pompeii, Stabia, Nucera, Salernum, Paestum, down to 
Rheulm. This tunnel of Posilippo was formerly called 
the grotto or tunnel of Puteoli. The ancients began 
their perforations at each end, and also from above, 
in two places equidistant from the termini of the tun- 
nel. The guide-books, both Murray and Baedeker, 
tell that the shafts from above were made by Alfonso 
L., in the fifteenth century, which is altogether 
wrong. No less than four tunnels of Roman construc- 
tion existed in the vicinity of Naples, and they, all of 
them, even the latest, rediscovered and open in 1842, 
have shafts from above. 

The Romans were great road, tunnel, and bridge 
builders, and we have never yet given their engineers 
half the credit which we should for their great science 
and skill. Nowhere, not even in the city of Rome or 
on the Roman Campagna, are there so many evidences 
of their engineering skill as are to be found in the 
vicinity of Naples. At the recent meeting of the 
British Association of Science, held at Aberdeen, Scot: 
land, Mr. B. Baker, ap eminent British civil engineer, 
read a paper recalling certain engineering feats of the 
ancients. Mr. Baker says: “I have no doubt that as 
able and enterprising engineers existed prior to the 
age of steam and steel as exist now, and their work 
was as beneficial to inankind, though different in direc- 
tion. In the important matter of water supply to 
towns, indeed, I doubt whether, having reference to 
facility of execution, even greater works were not done 
2,000 years ago than now. Herodotus speaks of a tun- 
nel eight feet square and nearly a mile long, driven 
through a mountain in order to supply the city of 
Samos with water, and his statement, though long 
doubted, was verified in 1882, through the abbot of a 
neighboring cloister accidentally unearthing some stone 
slabs. The German Archeological Society sent out 
Ernest Fabricius to make a complete survey of the 
work, and the record reads like that of a modern engi- 
neering undertaking. Thus, from a covered reservoir 
in the hills proceeded an arched conduit about 1,000 
yards long, partly driven as a tunnel and partly exe- 
euted on the ‘cut and cover’ system, adopted on the 
London underground railway. The tunne! proper, 
more than 1,100 yards in length, was hewn by hammer 
and chisel through the solid 
limestone rock. It was driven 
from the two ends like the 
great Alpine tunnels, without 
intermediate shafts, and the 
engineers of 2,400 years ago 
might weil be congratulated 
for getting only some dozen 
teet out of level, and little 
more out of line. From the 
lower end of the tunnel 
branches were constructed to 
supply the city mains and 
fountains, and the explorers 
found ventilating shafts and 
side entrances, earthenware 
socket-pipes with cement 
joints, and other interesting 
details connected with the 
water supply of towns.” 

This tunnel of Posilippo is 
also a fine specimen of ancient Wh 
engineering. Millions of hu- 
wan beings have each year, 
for nearly twenty cénturies, 
passed through it. Roman ig 
chariots and other ancient s 
vehicles have left their auto- 
graphs scraped and scratched 
into the lining stone, and 
modern wagons and carriages 
still rub their hubs aginst it, 
leaving their traces for gen- 
erations to come. Strabo 
wrote about this tunnel. Seneca described his pas- 
sage through it. Petronius satirized it, and Petrarch, 
Boceaecio, Cappaccio, and more modern writers have 
told us their thoughts about it ; and it seems good for 
a thousand years to come. Virgil's tomb is just above 
its eastern entrance, and his farms (where he wrote part 
of both the ‘‘ Georgics ” and the ‘* Aineid”) are over it. 
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ERUPTION OF MOUNT ETNA. 

On May 17 an eruption of Mount Etna began, which, 
according to the latest dispatches from Catania, 
Sicily, is daily increasing in proportions, and now 
threatens destruction to a number of the villages scat- 
tered over the lower slopes of the mountain. Vast vol- 
umes of flame and torrents of lava are issuing from 11 
of the smaller openings to the south of the main crater, 
and in the neighborhood of Monti Rossi. Earthquake 
shocks are constantly occurring. A stream of lava, in 
some places 200 meters broad, flowed toward the town 
of Nicolosi, advancing at the rate of 40 meters an hour. 
At last reports, it was within one kilometer of the town, 
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and has in all probability repeated the violence of 
former years. The adjacent country has been deso- 
lated over large areas, and the people forced from their 
homes. All the streams and water courses in the dis- 
trict have dried up, and a water famine prevails. 
Mount Etna, or, as the Sicilians commonly call it, 
Mongibello, is one of the most celebrated volcanoes in 
the world. It is situated on the eastern seaboard of 
the island of Sicily. Its name signifies the burning 
mountain, and was known to the earliest classical 
writers, by whom it was invested with many legendary 
terrors. Tothem it was the prison of the fabled giant 
Enceladus. The flames were his breath, the thunder- 
ing noises his groans, and, when he turned on his side, 
earthquakes were the vibrations produced by his pon- 
derous frame. The ancients had very exaggerated 
notions of the size of the mountain, and computed its 
height at three and even four miles. As recently de- 
termined by the Italian Government, its true height is 
10,868 feet. It must, however, be remembered that the 
cone of a volcano is far from constant in its dimensions, 
a diminution of more than 300 feet having been pro- 
duced by a single eruption. The impressiveness of its 
elevation is due largely to the fact that it rises directly 
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being on its southern slope. The map shows their ;. 
spective locations. 

There are two cities, Catania and Aci Reale, and 
villages on the mountain. In spite of its tragic history, 
Mount Etna is far more thickly populated that ; any 
other part of Sicily or Italy, no less than 300,000 per 
sons living within its area. Its general aspect is t}),; 
of a pretty regular cone with very gentle slopes. ()), 
the eastern side, the uniformity is broken by an oy,| 
valley, four or five miles in diameter, called the Val d¢| 
Bue. It is bounded on three sides by nearly vertica| 
precipices, from three to four thousand feet high, aq 
is entirely sterile. 

The mountain itself is divided into three distinct 
regions. The lowest of these, the Coltivata, is extrenye 
ly fertile, and produces an abundance of semi-tropica| 
fruits and grains. When decomposed, the lava makes 
a very rich soil. This zone covers the entire base of 
the mountain, and extends to an elevation of about 
2,000 feet. Above this is the Selvosa, or woody region, 
which is covered with large forests. From its upper 
limit, at a level of 6,300 feet, to the summit is the 
Deserta, a dreary waste of ashes and lava. For a large 
part of the year this remains permanently covered with 
snow. A characteristic feature of Mount Etna is the 
large number of secondary cones scattered over its 
sides. There are at least eighty of these cones which 
possess some prominence. If one counts the monticules, 
there are between six and seven hundred. 

The first eruption of the voleano within the historic 
period happened during the seventh century B. C. 
Since that time we have a record of seventy-eight dif- 
ferent eruptions, many of which, however, have been 
of a comparatively harmless character. One of the 
most disastrous of the earlier eruptions was that of 
1169. A violent earthquake destroyed Catania in a few 
minutes, burying 15,000 people beneath the ruins. In 
1669 another terrible outburst occurred. Nicolosi was 
entirely destroyed. Animmense stream of lava poured 
down the sides of the mountain. On reaching the 
walls of Catania, it accumulated without progression 
until it rose to the top of the wall, a height of 60 feet, 
and poured into the city in a fiery cascade. The lava 
flood covered at least 40 square miles of territory. In 
1693 Catania was again destroyed by an earthquake, 
and in all Sicily between sixty and a hundred thousand 
people lost their lives. On the 26th of August, 1852, a 
very violent eruption occurred, which lasted for nine 
months. A party of English tourists were climbing 
the mountain at the time, and had a very narrow es- 
cape. The mass of lava ejected during this period is 
estimated to be equal to an area six miles long by two 
broad, with an average depth of twelve feet. 

In 1864 earthquakes were frequent, and in 1865 an 
eruption of some violence took place. After that the 
mountain remained in a quiescent state until March 
20, 1883, when an outburst occurred in almost the 
same locality as the destructive eruption of 1669. It 
created great consternation, but the phenomena 
ceased on the third day without causing damages. 
The present eruption occurs in almost the same part 
of the mountain, and were it not for the interval of 











time which has elapsed, could 
readily be considered a re 
sumption of the hostilities 
then begun. 

Geologically, Mount Etna 
is somewhat older than Vesu- 
vius. Lyell states that its 
formation probably began in 
the newer Pliocene period. 








*-* 
Another Inventor Gone. 


Mr. E. F. Loiseau, formerly 
of Philadelphia, and well 
known as ap inventor of 4 
practical method of making 
compressed artificial fuel, died 
in Brussels, Belgium, on the 
80th of last April. 

Mr. Lojseau was enthusiatic 
on the subject of compress 
ing coal dust with adhesive 
substances for fuel, and he 
went abroad several months 
ago to erect machinery at 
some Belgian collieries for 
the manufacture of fue! from 
the coal waste. A short ume 
before his death, he wrote 
home that he had bee? 








1. Place of the Eruption. 2. Monti Rossi. 3. Village of Nicolosi. 


ERUPTION OF MOUNT ETNA, MARCH 22, 1883. 


from the sea, while few of the interior peaks attain 
such a height above their respective plateaus. From 
the summit, the radius of vision gives an included area 
of 39,900 square miles. The cirecu.nference cf the moun- 
tain is approximately 91 miles, and its area 480 square 
miles. The accompanying illustration represents Mt. 





Etna as seen from Catania, Monti Rossi and Nicolosi 


obliged to bury his mac shinery 
to prevent its destruction by 
the infuriated laborers. whe 
] objected to the introduction 
of his machinery in the mining districts. 
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THE latest invention in hat lining is a " 
city of London printed on silk, so that any stran 
or gay young fellow may find his way home 0° rape 
a glance if cabby is taking him the nearest route 
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his destination. 
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Steamers to Run Fifty Miles an Hour. 
At arecent meeting in London of the Society of 
Junior Engineers, Westminster, a paper was read by 
Mr. C. Hurst, explanatory, among other things, of the 


power necessary to obtain a speed of 40 knots in steam | 


vessels. Mr. Hurst explained that the power necessary 
to be introduced into steamers of light construction in 
order to obtain any required speed could not be deter- 
mined by the old method of reckoning the resistance 
as proportionate to the midship section, but was to be 
ascertained by Reech’s law, taking the actual speed 
and proportions of a first-class torpedo boat as the 
basis of comparison. 

According to Reech’s law, the speed attained bya 
model with any given power will illustrate the speed 
attainable in a large vessel having the same propor- 
tion of, power, the speed of the large vessel being 
in all cases greater than that 
of the small in the proportion 
of the square root of the in- 
creased dimensions. Thus, if 
we take a first-class torpedo 
boat for our model, 110 feet 
long, 12 feet broad, and 6 feet 
3 inches draught of water, 
and 524g tons displacement, 
the speed, with 470 horse 
power, will be 2194 knots, and 
these elements will enable us 
to determine what the speed 
of a vessel would be of the 
same form and of the same 
proportionate power, but 
three times larger every way. 
Such a vessel will be 330 feet 
long, 36 feet broad, and 18 
feet 9 inches draught of water; 
her displacement will be 3* or 
27 times greater, or it will be 
524g X 27 = 1,4174¢ tons. As 
each 5244 tons displacement 
must have 470 horse power, 
the total power will be 470 x 
27 = 12,690 horse power. We 
shall then have two vessels in 
all respects identical, except 
that one is constructed on 
three times the scale of the 
other. 

Although, however, the 
power is strictly proportion- 
ate in the two cases, the speed 
will not be the same, but by 
Reech’s law the larger vessel 
will be the faster in the pro- 
portion of the square root of 1 
to the square root of 3, or 
1732 times. If, then, the speed 
of the smaller vessel be 2134 
knots, that of the larger will 
be 213  1°732, or 37°6 knots 
per hour. If we take the 
larger vessel as four times the 
size of the smaller, the speed, 
with the same proportionate 
power, will be twice greater, 
or it will be 21% x 2= 438% 
knots per hour. The power 
necessary to attain this high 
speed will be 4° or 64 times 
470 = 30,080 horse power. The 
displacement of the larger 
vessel will be 4* x 5244 = 3,360 
tons, and the displacement 
due to the machinery will be 
805°71 tons, taking the weight 
at 60 pounds per horse power, 
asin Thorneycroft’s engines. 
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construction and without any inordinate consumption | 


of fuel; and it rests, says Mr. James C. Paulson, in the 
Engineer, with those who challenge the accuracy of 
this computation to show wherein it is erroneous, if 
they can. In merchant vessels advantage has not 


hitherto been taken of the quality of lightness for the | 
attainment of high speed, and it is important that this | 
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THE EGYPTIAN SPHINX. 

For some months past, excavations have been carried 
on at Ghizeh, near Cairo, with the view of freeing the 
famous Egyptian Sphinx from the masses of sand 
which have gradually buried the monument. M. Mas 
pero, the Director of the Boulak Museum, has superin- 
tended the operations, which have proved remarkably 


essential condition should now be taken into account. | successful, and in a recent letter he states: “The re- 
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Calorific Power of Coal Gas, 


The Annales de Chimie et de Physique recently con- | 
tained a description, by M. Witz, of his experiments for | 


determining the calorific power of coal gas. The 
method pursued was that of Berthelot, and consisted 


in the instantaneous combustion of an explosive mix- | 


ture in a shell plunged in the water of a calorimeter, 
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sult is beyond all my hopes. The face, raised fifteen 
meters above the surface, is becoming expressive, in 
spite of the loss of the nose. The expression is serene 
and calm. The breast has been a good deal injured, 
but the paws are almost intact. We have nearly 
reached the limits of the diggings of Mariette and Ca- 
viglia. The work now going on is in beds of sand, 
which have not been disturbed since the first centuries 
of our era.” Later he writes : ‘‘ Thestones of the right 
paw are covered with Greek 
votive inscriptions, while the 
left have none—an indication 
that the piety of the faithful 
was called into play more on 
the south side.” 

Accordingly, M. Maspero 
thinks that there might have 
been direct communication be- 
tween the Sphinx and the gra- 
nite temple to the south, and 
that in the intervening space 
either an unknown chapel 
may be concealed or some 
group of statues, such as 
Mariette discovered at the 
Serapeum. Another import- 
ant question to be solved by 
excavation is whether the 
Sphinx rests on a bed of rock 
or on a specially hewn out 
pedestal. Egyptian sculptors 
represent the Sphinx on a 
pedestal ornamented with de 
signs similar to those oh early 
sarcophagi ; and if their re- 
presentation prove true, there 
is a prospect, according to M. 
Maspero, of finding the door: 
of a temple ora tomb on the 
eastern side. 

In this case the pedestal may 
have been buried by the time 
of the Roman occupation, and 
the Ptolemies may have erect- 
ed their monumental stair 
over the sand which covers it. 
This question will be decided 
when M. Maspero unearths 
the first steps. Our illustra- 
tion is from a sketch by Mr. 
Charles Royle, Alexandria,— 
The Graphic. 

ee ee 
The Mercurial Preventive of 
Phylioxera, 
g Prof. E. W. Hilgard, of 
Zz Berkeley, Cal., in a note to 

YY Science, says: It appears per 

oo fectly practicable to protect 

ZB vines planted in uninfested 
ground from attack coming 
from without, by surround- 
ing the stocks with a suffici- 
ently thick (eight to ten inch) 
layer of mercurialized soil, 
which, without obstructing 
or repelling the entering in- 
sects, will insure their being 
fatally poisoned before they 
ean pass through it. This 








The total number of horse po- 
wer required will be 470 x 4° 
= 30,080 horse power. The dis- 
placement will be 134°4 tons per 1 foot of draught. The 
weight of the machinery will therefore increase the im- 
mersion by 5°9 feet; and if we take the weight of the 
hull as equal to the weight of the machinery, the 
draught of water with water in the boilers and the ves- 
sel ready for sea, except coal and stores, will be 11°8 
feet, leaving a balance of 13°2 feet for coal and stores. 
If we take the consumption of fuel at 2 pounds per 
horse power per hour, the consumption of coal will be 
26°8 tons per hour for 30,080 horse power ; and if we 
take the speed of the vessel at 4344 knots per hour, 
equal to 49°4 statute miles, the time required for a voy 
age of 3,000 statute miles in length will be 3,000 + 49°4 
= 60°8 hours. Consumption of coal to be provided for 
will be 26°8 x 60°8 = 1,629°44 tons as total consumption 
for the voyage. 

This weight of coal will depress the vessel 12°12 feet, 
which brings up the draught to 23°92 feet, leaving a 
margin of about 150 tons for extra fuel and for stores. 
The result of the whole calculation is to show that a 
speed of 40 knots, or thereby, is attainable on an At- 
lantic voyage with a vessel of moderate size and light 





THE GREAT SPHINX AS NOW CLEARED FROM THE ENCUMBERING SAND. 


the elevation of the temperature of which could be ex- 
actly measured. A number of trials led to the deter- 
mination, for a well-purified gas, of a calorific power of 
5,200 calories per cubic meter of gas at 0° temperature 
and 760 millimeters pressure, saturated with aqueous 
vapor. This result was obtained from a gas, mixed 
with six times its volume of air. Before passing 
through the scrubber and purifier, the same gas had 
a calorific value of 5,600 calories ; so that it lost some- 
thing by purifying. If the heat developed by the ex- 
plosive mixture of one volume of gas and six volumes 
of air is taken as the standard for comparison, it is 
found that the same gas gives 5 per cent more heat 
when fired with 1°25 volumes of oxygen. With 11 
volumes of oxygen, on the contrary, the calorific power 
is less by 4°6 per cent. It, therefore, decreases with 
dilution in oxygen. It is not so when gas is mixed 
with air. When diluted with 11 volumes of air, the 
calorific value is greater by 2°5 per cent. than when the 
gas is mixed with only 6 volumes of air. Thus the 
effect of the extra dilution is inversely to what might 
have been expected upon general principles. 


would leave the choice be- 
tween grafting on resistant 
etocks on the one hand and 
the mercurial protection on the other, in the planting 
of new vineyards, the cost being (in California) about 
the same in either case ; it would also serve for protec- 
tion against threatened invasion, in the case of vine- 
yards already planted, since, apart from the case of 
open soil cracks giving access to the vine roots, the 








stocks are the only known route by which the phyl- 
loxera reaches the root. Such are the presumptions 
created by our small scale experiments ; how far the 
process will prove available in large scale practice re- 
mains to be determined by experience. 

As regards, however, the treatment of ground and 
vines already infested, our experiments tend to show 
that the diffusion of the mercurial vapor is too slow, at 
the ordinary soil temperatures, to promise success ; 
especially in the case of clay soils, which absorb and 
render inert a large amount of mercurial vapor before 
an effective excess can be obtained. It has been abun- 
dantly shown that the mercurialized soil exerts no un- 
favorable action upon the growth of the vine; and 
there is every reason to expect that an application once 





made will remain effective during the life of the vine. 
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Steam Lifeboats,—An Opportunity for Inventors. 
During the last meeting of the Institute of Naval 
Architeets, the question of using steam lifeboats was 
made the subject of a very interesting and useful dis- 
cussion. Messrs. Benjamin and Taylor have designed 
a very ingenious steam lifeboat, and they read a paper 
deseribing it, and exhibited a model. The boat in 
question is, of course, intended to be unsinkable, and, 
as we understand the description, she is also to be 
uncapsizable. A shallow huil has a rounded struc- 
ture built up on top of it, within which the rescued 
crew of a ship are to find shelter, safety, and even a 
warm bath. Propulsion is effected by screws under 
the bottom of the boat, and partly incased in semi- 
eireular tunnels, excavated,so to speak, in the floor 
of the hull. So far as can be seen, the craft does not 
possess any of the characteristics that a lifeboat, as 
the term is now understood, has. But, whatever the 
defects of the scheme, it possessed the advantage 
that, as we have said, it elicited a very good dis- 
cussion. 

It can hardly have failed to strike thoughtful peo- 
ple that oars and men are in many respects the 
worst propelling agents that could be employed in 
working a lifeboat; and numerous proposals have 
been made for using steam instead. It is of the ut- 
most importance that a lifeboat should get along- 
side a wreck as soon as possible; but hours are now 
spent in pulling from the shore to a wreck. when each 
minute may :aean a life lost. Indeed, so fully is the 
inadequacy of manual power recognized, that at all 
large and important lifeboat stations, such, for ex- 
ample, as Ramsgate, the lifeboat is invariably taken 
out by a tug steamer to windward of the wreck, 
down to which the lifeboat then drops. When a 
rescue has been effected, her sails are hoisted and she 
runs fora port. But there are dozens of lifeboat stations 
where no tug is available; and in not a few cases the 
lifeboat has been unable to do any good, simply be- 
eause she could not be rowed or sailed to the 
wreck. It is net too much to say that if lifeboats 
could be provided with steam power, a very large 
number of lives now lost each year would be saved. 
There is consequently the greatest possible stimulus 
to invention, and nothing, we believe, but the utter 
hopelessness of the task has prevented inventors from 
solving the problem set before them. No doubt the 
magnitude and exceeding difficulty of the problem 
are not fully realized. Captain Chetwynd, of the Na- 
tional Lifeboat Institution, a man of over thirty years’ 
special experiehee, set these difficulties very clearly 
before the Institute of Naval Architects, and when 
he sat down his hearers must have felt certain that 
whatever power may yet be used for the intended 
purpose, steam cannot be employed. Captain Chet- 
wynd explained that none but those who have, like 
himself, been personally engaged in lifeboat work 
can form any adequate conception of the force and 
fury of the waves on, for example, the Goodwin 
Sands. Itis easy to talk about metacenters, and cen- 
ters of gravity, and buoyancy; but in a heavy con- 
fused sea the laws of stability seem to be in abeyance. 
Over and over again, a 30 foot lifeboat stands liter- 
ally on end against a sea. On two occasions, lifeboats 
have been turned clean over endwise. To say that 
they roll their gunwales under is nothing. The mo- 
tion in them is simply inexpressibly violent, and ap- 
parently taking place in every direction at once. 
Apart from this, the seas continually break into them 
with tremendous violence. “‘ When,” said Captain 
Chetwynd, “I have often urged a boat’s crew to go 
off in aheavy gale, they have met my expostulations 
with the argument, ‘Our backs would be broken by 
the seas falling into the boat.’” He had experience 
of cases in which a breaker has tumbled over the bows 
of a boat, without the slightest injury to men forward 
of midships, while the men in the stern were maimed 
or disabied by the smash of tons of water into her 
stern ; those forward being saved by the sea leaping 
clean over their heads. Im addition to this, the boat 
must not draw 3 feet, or she cannot get through the 
shallow water of breakers to go alongside a wreck. 
(m the Goodwin Sands, the lifeboats on a draught of 
but 3 feet are constantly thumped down on the bot- 
tom when they get in the trough between two waves. 
The graphic picture drawn by Captain Chetwynd 
places the indomitable courage and hardiness of our 
lifeboat crews in astronger light than ever. Most of 
his hearers for the first time in their lives realized 
the character of the work done night after night on 
our coasts, and the wonderful qualities of the boats 
themselves. The National Lifeboat Institution pos- 
sesses 270 seif-righting boats. These latter craft have 
gone out 4,700 times and saved 12,000 lives, and in 
only thirty-nine instances have they been capsized, 
while in only 21 were lives lost. Of large boats the 
Institution possesses 22. These have been out 653 times 
and saved 1,668 lives, without once being turned over. 
The possibility of using steam has been anxiously con- 
sidered by the Lifeboat Institution. They experimented 
as far as was possible for two years in this direction, 
and a special commitiee was formed at Liverpool to 
consider the subject. They came reluctantly to the 


conclusion that steam could not be used for the pur- 
pose. 

It is not quite impossible that a suitable engine 
and propeller could be employed. The difficulty lies 
in the boiler. It is very difficult to see how a boiler 
could be fired at all; but even if it could, it is clear 
that the water and steam would be continually 
changing places. What, for example, would occur 
when a boat stood up on end? And without going 
so far as this, it is plain that no gauge yet made could 
give the smallest trustworthy evidence as to what 
was the level of the water in the boiler. The only 
attempt that could be made at using a boiler would 
be to hang it in gimbals. Again, the propeller must 
be at times working in air, then deeply submerged. 
If placed anywhere outside the hull, it would proba- 
bly be torn off. If put under her, it must in the 
nature of things be very inefficient. Itis worth notice 
that neither Mr. Benjamin nor Mr. Taylor thought it 
worth while to deal with the boiler problem as if it 
was of any importance. Indeed, their proposed life- 
boat, being comparatively a big, heavy craft, would 
not labor under the same difficulties as an ordinary 
lifeboat would. The weight of such a boat is about 
twoand ahalftothreetons. That of four large boats 
possessed by the Institution is ten tons each. The 
lifeboat of Messrs. Benjamin and Taylor weighs 
twenty-seven tons empty. But, as Captain Chetwynd 
showed, such a large craft would be useless in breakers, 
The modern lifeboat is a remarkable example of the 
skillful adaptation of means to an end, and to depart 
from its typein any wayis, to say the least, an ex- 


| few minutes, in strong general convulsions. No anti- 
dote for the poison has as yet been discovered, and the 
assistance of Dr. Leidy is asked by the writer in his en- 
deavor to determine some successful mode of treat- 
ment. It was suggested by Messrs. Horn, Heilprin, 
and Leidy that the Mexican scorpion must differ from 
the species found in Florida and California, as the sting 
of the latter is not usually graver than that of a 


wasp. 
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Making Enameled Brick. 


The obvious suitableness of enameled brick for use 
in many places exposed to moisture, or where contam- 
inating vapors might be present in the air, has doubt- 
less suggested itself frequently to those who have 
noticed its growing introduction within a very few 
years past; the great superiority of such bricks to 
painted brickwork in kitchens, laundries, courts, and 
cellar areaways does not admit of question, while they 
may also be used to advantage in many places for 
wainscoting in halls, as well as for ornamental fronts 
and trimmings. 

Such brick must not, however, be confounded with 
a cheap glazed one, which has been sometimes used, 
only to open up like a chestnut burr after the first win- 
ter’s frost. This description is, of course, cheaper than 
a good enameled brick, but the materials and work- 
|manship that are necessary to make the latter are ab- 
solute requisites if one is looking for lasting qualities. 
| But on account of the high cost, and the difficulty of 
| making a good quality of enameled brick, enough of 
| these inferior glazed ones have been used to impede 








tremely doubtful experiment. |the more rapid introduction of the best quality, and 
There is another difficulty in the way of the adop- there are now but three or forr establishments in the 
tion of steam at sea which we have not yet consid-| country which make them. 
ered. It is the grave objection which lies in the| [t was not until after many unsuccessful experiments 
way of experimenting with an invention of this kind.| that good enameled brick were produced in this 
Let us suppose that in a heavy gale a steam lifeboat country, the recipes of English and German enamelers 
put to sea with a dozen men on board. If the ma-| not working well with our clays; and it is always to be 
chinery broke down or became inoperative—let us say|borne in mind that the various proportions of the 
from excessive priming due to the rapidly changing| different ingredients have to be slightly changed ac- 
position of the boiler—the lives of all on board would | cording to the amount of oxide of iron, lime, ete., that 
be lost. Noone in authority would take the responsi-|the clay may have. In one of the enameling com- 
bility of trying so perilous an experiment. It is) pounds used for a building brick, the following pro- 
obvious, however, that before steam lifeboats can be! portions are used : Fluor spar, 150 parts; Paris white, 
pronounced satisfactory, such an experiment must be 60 parts ; lime, 50 parts ; oxide of tin, 50 parts ; kaolin, 
made, not once nor twice, but many times. Among in-|50 parts. These ingredients are pulverized and tri- 
ventors, none has had any experience of lifeboat work. | turated te an impalpable powder, reducing the whole 
It is said that one entbusiastic individual, who be- toa homogeneous mass, which is calcined in a crucible. 
lieved that he had solved the problem, went out one After cooling, it is again reduced to a powder, water 
night with a lifeboat crew to gather experience. | added, and the whole triturated to form an enameling 
Some hours subsequently he found himself on shore, | compound of about the consistency of cream, in which 
half dead with cold and misery; sorely beaten and | isto be dipped that portion of the brick to be enameled, 
bruised and shaken; almost drowned and wholly mis- the latter to be then subjected to a sufficient tempera- 
erable ; when he had recovered, one of his first acts ture to fuse the enamel on the surface, this being done 
was to tear up his drawings and burn his models. in seggars, or fireclay cases, holding four or five bricks 
Even with such an experience before them, there are’ each. The enamel is usually applied only to the one 
no doubt men who will still invent in this direction, | face or head which will be exposed after laying in the 
and to such we would tender a word of advice. From | wall, except with those intended to be used for corners 
any steam engine or other motor dependent on fire, | and reveals or window and door jambs, which have 
nothing is to be hoped. If it were possible to } at’ one face and head treated, and are termed “ rights” 
a motor on board which would not depend on such and “lefts” when so moulded that they cannot be used 
aid, it would, no doubt, prove very useful. It is a sine! for any corner. A black surface is made by adding to 
qua non that the motor must be of such a kind that | the above ingredients black oxide of cobalt, black oxide 
it will leave the men as free as they are now to use| of manganese, and umber, previous to pulverizing and 
their oars or sails, so that, should the motor fail, the calcining; blue, by adding black oxide of cobalt; 
crew would run no additional risk because of its | green, by adding suboxide of copper; red, by adding 
presence. There is but one scheme which holds out! suboxide of copper and red oxide of iron; and almost 
even a faint chance of being practicable, and that is any desired shade or tint may be given by the use 
the use of electricity. It would be possible to put of varying proportions of different ingredients. 
storage batteries into a lifeboat, and to so secure them| These enameling compounds may be used on the sur- 
that they would continue to work under any condi-| face of ordinary red front brick, but pressed brick are 
tions short of turning the boat upside down. The | better, that the surface may be as smooth as possible, 
electrical launch shows that such a mode of propul-! while they should be free from sand, or the enamel 
sion is, under certain conditions, possible, and the ex-| will not adhere. The amount of capital and the plant 
periment of using electricity might be tried without! necessary to engage in a moderate way in the business 
much risk of life. But when we have said so much, | of enameling brick, as given by a contributor to the 
we are bound to add that nothing has yet been! Clay Worker recently, is as follows: 
done in electrical marine propulsion which leads | “In the first place, it is necessary to havea kiln 
us to believe that it can be applied with success adapted to this work. It is better to have a muffle 
to lifeboats. It may be that a steam engine may kiln; but in the absence of this, a kiln can be erected 
yet be devised on, say, the Lamm hot water sys-| with a capacity of from 6,000 to 10,000 brick for about 
tem, which would render the use of a fire in the $600 to $800. Then comes next in order the seggars ; 
boat unnecessary; but of this we see, we confess, | these are made to hold five brick each. They are made 
no hope. However, no one can place a limit to the of fireclay, uniform in size, and burned hard, costing 
power of engineers. We have set the broad facts at the factory sixteen cents each. Next, we have the 
of a most interesting problem before our readers ; pos-| mill or pulverizer to grind the enamels in. This will 
sibly, they may find its solution.—The Engineer. ‘not exceed twenty dollars. Indeed, any one can make 
Sa a first-class one that will not exceed half that amount, 
The Poisonous Scorpion of Mexico, ‘and be equally as good. Next in order we have the 











At a recent meeting of the Academy of Natural Sci- 
ences, Philadelphia, Dr. Leidy read a communication 
from Dr. V. Gonzalez, giving an account of the 
scorpions of Durango, Mexico, and the deadly effects 
of their sting. They are found everywhere in the city, 
and every effort has been made to exterminate them, 
but without effect. A reward of a cent and a half for 
males, and double that amount for females, is paid by 
the authorities, and the records indicate that some 
years over one hundred thousand are captured and de- 
stroyed. The sting, especially in the case of children, 
is invariably fatal ; the victim, if under two or three 
years of age, dying in a few hours, and sometimes in a 


tubs, buckets, and cups. These will cost for an estab- 
lishment of this capacity about fifty dollars. Here we 
have an establishment all complete, except the build- 
ing and enameler to do the work, for less than $2,500. 
With akiln of this capacity and the assistance of 4 
man who understands burning, an enameler and two 
boys can produce on an average 40,000 enameled brick 
per month.” ; 

The cost of enameling, as figured by this writer, !s 
as low as $12 to $15 per 1,000, which certainly leaves @ 
large margin for profit, at to-day’s prices, but this 1s 
counting on the work being that of a good enameler. 
and such men are said to be very scarce. 
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COLOR CONTRAST. 
BY PROF. OGDEN N. ROOD, OF COLUMBIA COLLEGE, ASSISTED BY 
THOMAS EWING. 

At the recent meeting of the National Academy of 
Sciences, Professor Rood gave some account of the 
experiments on color contrast now in progress at 
Columbia College. Previous experiments have been 
altogether qualitative ; the present ones are the first 
quantitative experiments ever undertaken. 

Colors of all objects are altered by their surround- 
ings. An instance cited was that of a house which 
the Professor supposed to be of an orange yellow 
brown color, until he saw it in winter, when it was 
evident that there was not a particle of red in the 
color. The apparent red was caused by contrast 
with the green grass. 

There are two kinds of contrast, simultaneous and 
successive. These investigations were of simultaneous 
contrast, which is very difficult. Successive contrast 
would be still more so, on account of the inability 
of the memory to reeall slight shades of color. 

The investigation was conducted by causing colored | 
disks to revolve in such a way as to blend the! 
eolors. 

The simplest case is that of uniform color all around 
the circle, as in the case of a disk of green sur- | 
rounded with a gray ring, and that again with an-| 
other green ring, Fig. 1. 

The interposed gray appears rosy by contrast with 
the green. 

In order to measure the intensity of the apparent 
redness of the gray ring, two methods were otepies— 
first by comparing it with a revolving disk of the | 
color complementary of the green, but partly cov- 
ered with black and white, and varying the amount | 
of the disk thus covered till the color appeared to 
be of the same intensity as that of the gray ring, | 
Fig. 2. 

The second method of measuring was by extin-| 
guishing the induced red by partly covering with 
yreen, Fig. 3. 

Still another method resorted to was copying. 

The degree of lightness of the gray disk is not ma- 
terial unless itis made very dark indeed. 

It is found that the induced sensation produced by 
a red disk is extinguished by 8 per cent of the com | 





plementary green; that of a green disk, however, re-|a circle, not in straight lines, as Newton hadit. In- 


quires 38 per eent of the complementary red ; and 
that of a blue disk, 50 per cent of the complement- 
ary yellow. No reason is known for this physiolog- 
ical effect. 

It is found also that in passing from the red to 
the violet end of the spectrum, the induced colors 
vary more and more from the true complementary. 

With a green disk, the induced color appears more | 
pink than the complementary ; and with a blue disk, 
the induced color differs widely from the true comple- 
Inentary. 

If the coefficient of a red disk be taken as 1, that of 
the emerald green disk which just balances it and pro- 
duces white light is 1°7, Fig. 4. 

Green when darkened looks bluish ; but if you di- 
minish the brightness more 
than one-half, you only di- 
minish the subjective effect 
one-third. 

With blue, one-third the 
brightness produces fully one- 
half the subjective effect. 
Bluish colors are more effect- 
ive than others subjectively. 

A more difficult problem is 
to find the most neutral point 
in comparing colors not strict- 
ly complementary, as in the 
case of emerald green and ver- 
milion. In this combination 
the most neutral tint is not 
gray, but yellow. To illus- 
trate this combination of col- 
ors, an inner disk of black 
and white may be introduced, 
Fig. 5. 

In order to aid the memo- 
Ty, an inner disk may be used 











of the same colorsas the outer 
ring, which is set at the point 
of the previous experiments, 
While the outer ring is slid a RED 
little one “way or the other 
till the vertical point is reach- 
ed, Fig. 6. YELLOW 

It should be understood 
that in all these experiments, 
the disks are compounded of two capable of slid- | 
ng one above the other, so as to expose a greater | 
ra less proportion of each color, the individual color- 
*d disks having each a slit, which enables them to be 
. ljusted ; each eolor covering a disk of this construc- 
lon, Fig. 7. 

The second part of the investigation was to ascertain 
the quality of colors that are not true complement- 
aries, 
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Two colors, A and B, were taken, nearly, but not 
absolutely, complementary, A,being used as the stand- 
ard, 

The value of B having been determined, as in the 
first experiments, it was combined with a third color, 
C, which was a little further up the spectrum than A. 
C would be combined with D, which was still a little 
further from the starting point. Thus all the colors of 
the spectrum were compared through a gradation of 
fifty colors. This is an entirely new process. 

As a result of these and other experiments, he claims 
that Newton's diagram of colors should be arranged in 








CHEMICAL VEGETATION. 


stead of Fig. 8, we have Fig. 9. 


White occupies the center of the circle, and lies on a 
line drawn at right angles to the palest tint. Some of 


the experiments in corroboration of this are of the fol- 
lowing nature : 

Let the three fundamental colors be supposed to 
represent weights at the end of a system of bars, 
Fig. 10. 

Then white represents the center of gravity. 

If the system were arranged as follows, with the blue 
off at one side, white would still represent the center 
of gravity; but the amount of blue necessary to 
counterpoise the system would be much greater, Fig. 
11. 

Experiment shows, however, that the amount of blue 
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CHEMICAL VEGETATION. 
T. O’CONOR SLOANE, PH.D. 

Many of our readers have tried the old time classic 
experiments with solutions of different metallic salts, 
in which tin trees, lead trees, or silver trees were pro- 
duced. A bar of zine suspended in a dilute solution of 
acetate of lead precipitates metallic lead very beauti 
fully, producing the effect of an inverted tree. This 
was the Arbor Saturni, or Saturn’s tree of the old 
| school. A silver tree is produced by an analogous 
method, and was called Arbor Diane, or Diana's tree. 
By the battery, aborescent growths of metal may be 
produced on an electrode, which, exhibited in the magic 
lantern especially, produce very striking effects. 

By the use of silicate of soda, chemical precipitations 
can be brought about that still more closely resemble 
vegetation, in some cases corresponding in color with 
thejr model. Crystals of metallic salts immersed in a 
moderately dilute solution of this silicate, or water 
glass, as it is often called, send out shoots of precipi 
tates varying from stalagmitic formations to the finest 
threads. Each of the available salts produces a highly 
characteristic appearance. In some cases the resem- 
blance to the lower forms of plant life is remarkable. 
| Silicate of soda is made by combining silica with 
soda. Some form of silica is heated under pressure in 
a solution of caustic soda, when combination takes 
place, and a thick solution is obtained, 

It is thus prepared in large quantities for commercial 
use, and can be purchased by the experimenter cheaper 
than he can make it. In composition it is precisely 
analogous to glass, but is soluble to almost any extent 
in water. Notwithstanding this, when once in. the 
solid condition, its solution is only effected with diffi 
culty. This gives it a certain value as a cement. 
Broken glass and china can be mended by it quite sat- 
isfactorily. 

As sold, it is a very thick fluid, resembling strong 
starch solution. For the experiment in question, it 
must be diluted. A clear glass bottle or any suitable 
vessel may be used. It is about one-third filled with 
silicate of soda solution, and the remainder is filled 
with water. By shaking and stirring, the two must be 
mixed perfectly. In doing this, a good opportunity is 

| afforded for observing the action of a liquid of low dif- 
fusive power. The silicate solution mixes with much 
| difficulty with the water, gathering into a lump or 
drawing out into threads. It gives a good illustration 
of the difficulty we should be placed in, were there no 
power of diffusion in liquids. Without this power to 
help us, it would require a long time and prolonged 
stirring to mix a cup of tea or coffee containing sugar 
and milk. 

When the silicate solution has been thus diluted and 
|mixed, a layer of sand, half ora quarter of an inch 
| thick, is introduced into the bottle. It is best to pour it 
through a wide tube, reaching nearly to the bottom to 
avoid discoloration of the fluid. Then crystals of dif: 
ferent salts are embedded in the sand. The object of 
the sand is to hold the crystals in place. It plays no 
active part in the experiment. The crystals must not 
be covered with it. Sulphate of alumina, potash alum, 
protosulphate of iron, or 
‘“‘copperas,” sulphate of cop- 
per, or “blue vitriol,” are 
good salts tostart with. Clear 
crystals, the size of a pea, 
should be selected, dropped 
into the bottle, and by a rod 
pressed down into the sand 
until half embedded. 

The bottle is then put aside 
in a quiet place, where it will 
not be shaken. In a few 
hours the erystals will begin 
to sprout to a perceptible 
extent. The finest possible 
green filaments, resembling 
seaweed, will start up from 
the iron crystals in a nearly 
vertical direction. More slow- 
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ly, similar filaments appear 
with the copper crystals as 
nuclei, while the alum sends 
up a most characteristic 
growth of pure white stalag- 
mites. These three forms are 
71 represented in the cut. They 
can be identified by the de- 
scription. The iron growth 





COLOR CONTRAST. 


required to neutralize the others is a minimum, which 
proves that the blue is on a line at right angles to the 


| line forming red and green. 


SS er ere sie 

GERMANY has eight schools of forestry, where five 
years’ training is required of those who seek positions 
under the Government, although a course of study 
half as long may be taken by amateurs. France sup- 
ports a single school at Nancy. 





GREEN is greenish ; the copper, light 


blue. 
A curious difference in ra- 
pidity of growth wiil next 
be observed. The iron in the course of a few hours 
will have sent up its filaments several inches, while 
the copper and alum will be much more gradual in 
'their progress. After a while the iron filaments 
lreach the surface, and another phenomenon shows 
itself. Where each filament touches the surface, it 


|spreads out, and, as the iron oxidizes, loses its 
|green color. After a while, it becomes too large for 
|the floatative powers of the solution, and sinks until 
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it is caught and sustained by some of the neighbor- 
ing filaments. In this way the filaments become 
terminated with expansions, several of which are 
shown in the drawing. 

Many other salts can be tried, and separate growths 
produced in different bottles. In addition to the salts 
already named, sulphates of chromium, nickel, cobalt, 
and combinations of other acids and bases might be 
tried. To those who -have never used silicate of soda, 
the behavior of this curious solution will in itself be an 
interesting phase of the experiment. 

To arrest the growths, the silicate solution may be 
displaced with clear water. To do this, water must 
be poured in very gently through a tube reaching 
nearly to the bottom of the bottle. As the liquid 
overflows, the silicate will be carried away and water 
will take its place. Where it is not desired to pre- 
serve the growths, it is preferable to dispense with 
sand, as the process can be more closely watched 
without it. The only object of using it is to hold 
the crystals in place where the bottle is subjected 


to movement. 
Oe 


Ships? Boats, 

The lifeboats of the British National Lifeboat Asso- 
ciation have iron keels, a very extensive provision of 
air eases, and valves for discharging water through the 
bottom; they have a flat laid in them, and have so 
much inclosed buoyancy that if a sea breaks over them 
they are able to discharge through the bottom all the 
water as far down as the flat. They have further so 
much stability that if capsized they will soon right 
themselves. Of course, boats so completely lifeboats as 
these could not be made practical use of as ships’ 
boats, they would be so very heavy and cumbersome. 
The official standard of the Board of Trade as regards 
lifeboats is that one and ahalf cubic feet of airtight 
compartment shall be provided for every person carried 
in the boat, and the number of persons carried is as- 
sumed to be one for every ten cubic feet of the boat’s 
content. It will be seen that this is a purely arbitrary 
seale, and is prescribed because some quantitative 
regulation is necessary. 

Of course, other things being the same, the more air- 
tight space the better in a lifeboat ; and, on the other 
hand, auy boat is the better fitted for saving life by hav- 
ing ever so little either of airtight space or of space filled 
with cork. The specific gravity of cork is 0°24, conse- 
quently, a compartment filled with cork is for every 
eubie foot of its content equal in efficiency to three- 
quarters of a cubic foot of air space, A cork-filled com- 
partment has, however, the advantage that if dam- 
aged or leaky but little harm is done, as water cannot 
get into the space occupied by the cork. It has been 
found necessary to specify the material of which air 
eases for lifeboats may be made in order to insure their 
being and remaining efficiently watertight. Thus zinc 
cases are not allowed, and copper cases are not admit- 
ted in a boat the shell of which isiron. Even copper 
eases have sometimes been found to be defective 
through having been fraudulently constructed of ma- 
terial little thicker than tin foil. The material most 
copunonly employed in the construction of air cases is 
well seasoned yellow pine coated with waterproof can- 
vas. Itis also required that lifeboats shall be built 
both ends alike, similar to whaleboats ; that they be 
fully and completely equipped ; that the equipments, 
including a supply of fresh water, be always in them 
ready for use; and that they can by means of davits 
be readily lowered into the water. 

Ships’ boats are constructed in as diverse fashion and 
of as many or more kinds of material than ships them- 
selves. The clincher built boat is that which probably 
has the greatest strength for its weight. The material 
most frequently used in its construction at the present 
day is larch. The diagonal built boat is also very 
strong, and is a good type of boat when it is desired to 
use very thin hard wood plank ; this system of con- 
struction is often adopted in boats of the largest size. 
For the heavy longboats of sailing vessels, which have 
to be seldom got out except at ports, where they are 
required to be used in transporting cargo, in which 
service the boat should be able to put up with some 
rough usage, the old fashioned carvel construction pre- 
sents many advantages. Iron, or rather iron coated 
with zine, known usually as galvanized iron, has for 
many years been employed in the construction of 
boats, bat has not made its way into very common 
use. A well known type of iron boat is one in which 
the metal is corrugated in such a manner that the 
boat's bottom: looks very much like that of a clincher 
built wood boat. The consequence of this arrange- 
ment is that tae boat is locally, and indeed altogether, 
much stronger than if constructed with plain sheets of 
metal. ’ 

A very efficient and strong composite boat is carried 
by the American mai! steamers which run regularly 
between Liverpool and Philadelphia. The skin of this 
boat is iron; but the frame is of live oak, and consists 
‘of bent planks arranged longitudinally at intervals. 
In these boats there is no necessity for the metal skin 


to be corrugated. Metal boats have two important ad- | 
‘found embedded in the deltoid muscle, in some por- 


vantages over others: they may be carried near the 
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funnel or in hot climates without liability to shrinkage 
and .consequent leakiness, and the outer skin of the 
boat can be made to form the sides of the air cases, 
thus saving both weight and space. The disadvantage 
is that these boats cannot be very easily repaired ; in 
fact, cannot usually be repaired by the carpenter of 
the ship. 

Canvas and similar materials are, and have been for 
many years, used in the construction of boats, although 
their use is chiefly associated with one important type, 
which we propose to notice at some length. From the 
earliest times the skins of animals stretched over bent 
osiers or branches of trees have formed a convenient 
and easily transported boat, and on certain parts of 
the Irish coast boats in which painted canvas takes 
the place of plank have been employed from time im- 
memorial, and are even now used for fishing purposes. 

The portable folding boat of the Berthon Boat Com- 
pany depends for its flotation upon canvas made water- 
tight by a special paint. The framework consists of a 
number of longitudinal frames which are broad and 
flat, having their edges to the curve of the shape of the 
boat, and are jointed together at the upper part of the 
stem and stern post. They lie in parallel planes side 
by side when the boat is collapsed, like the leaves of a 
closed book, and they stand out at different but defi- 
nite angles, radiating from their common center, when 
open. The upper one on each side, when the boat is 
open, forms the gunwale. The boat has two skins of 
waterproof canvas, one attached to the inside of all the 
frames, the other to the outside. She thus has a dou- 
ble bottom and sides, and the space between is divided 
into separate compartments by the wood frames. The 
wood frames, upon which, with the keel and stern 
post, the boat depends for longitudinal strength, are 
of American elm. The boat is carried in the ship in its 
folded condition, with all the oars and gear, including 
water breakers, in position, and all wrapped up in a 
canvas cover. When it is required, the canvas cover is 
cast off, and the boat is lifted by hooking on the davit 
tackles to two slings, one near each end, which are at- 
tached to the gunwale. 

As the weight is taken, the boat opens, then two 
men jump in her and place the struts which keep her 
open, and she is then ready for lowering into the water 
and for use. It is claimed that the boats when folded 
only occupy one-fifth of their width when open, and 
that one of them can be stored between the ordinary 
wooden boat and the ship’s bulwarks. The folding 
boat is also much lighter, and is said to cost less than 
an ordinary boat of the same size. It is obvious that 
if the Berthon boat is thoroughly reliable, it affords a 
means of carrying sufficient boats to take all the pas- 
sengers and crew of an emigrant ship. One objection 
which readily suggests itself is that holes would be soon 
eaten in them by rats, but we are told that the Ad- 
miralty experience of them is proof to the contrary. 
The store where they are kept in Portsmouth dock- 
yard abounds with rats ; and although nests have been 
found in the canvas boats, iu no other case have the 
rats eaten the canvas coated with the composition, one 
of whose special merits appears to be that rats do not 
relish it. These boats have been used by the Admi- 
ralty for the last ten years in the Indian troop ships, 
the only ships in the Royal Navy which are unable to 
take sufficient ordinary boats to carry all hands on 
board, They are not employed to do ordinary boat 
work (probably if they were they would soon wear out), 
and they are not considered to be nearly as durable as 
ordinary wooden boats, but they afford a ready means 
of carrying a sufficient number of boats for any emerg- 
ency. 

They have been used for landing troops, and we be- 
lieve that on the occasion of one of the troop ships be- 
ing aground in the Suez Canal, all her Berthon boats 
were put out in the water and used to lighten the ship. 
The Admiralty have also used canvas boats in connec- 
tion with small torpedo craft, which had not room to 
carry an ordinary boat. We should not think that 
folding canvas boats are likely to come into use for or- 
dinary purposes in the mercantile marine, although 
they may be, and we believe are often carried «in 
yachts ; but they certainly do afford a means of almost 
indefinitely multiplying the boat accommodation of a 
large ship, without taking up very much deck room.— 
Nautical Magazine. 
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Fatal Trichiniasis. 





Eugene A. Rau, of Bethlehem, Pa., gives an account 
of recent cases of fatal trichiniasis arising from imper- 
feetly cooked measly pork which had been eaten for a 
week from January 6, 1886. The family consisted of a 
man and wife and two daughters, aged five and thir- 
teen years. The older daughter and the mother, aged 
thirty-seven years, have died; the other members of 
the family, although affected, are recovering. In the 
mother, who died March 8, the deltoid museles showed 
under the microscope three to nine, the rectus femoris 
two to six, and the diaphragm one to three, trichine in 
a field view about one-fifth of an inch in diameter. In 





the daughter, who died February 19, trichine were 
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tions as many as forty-two being counted on the fielq 
of view under the microscope. 

No other portions of the daughter were examined . 
but the lungs, heart, liver, spleen, and kidneys in the 
mother were found to be unaffected. The pork useq 
was home-raised, and, according to the owner, the ani. 
mal did not at any time show signs of ill health. A), 
examination of two other hogs raised on the premises 
was made, but no trichine were found. As usual j;, 
such cases, the meat was imperfectly cooked or fried. 
the tenderloin, sausage meat, spare ribs, ete., all bein o 
freely used. For several days while in water, the huma), 
trichine showed signs of life, coiling and uncoiling 
when freed from the muscular fiber ; but the stage « 
development found in the pork showed no activity un 
der the same conditions. 





Eggs by Weight. 

It is annoying to the breeder of blooded and fine 
fowls to find, when he offers for sale eggs nearly twice 
as large as his neighbors’, that they bring no more per 
dozen than do the smaller ones. Also, the consumer is 
often vexed to find that he must pay the same price to- 
day for a dozen eggs weighing a pound that he yester- 
day paid for a dozen weighing a pound and a half. 
Besides, an egg from a well fed fowl is heavier and 
richer than one froma common fowl that is only half 
fed, so that weight compared to size is an indication of 
richness. Thus, eggs of which eight will weigh a 
pound are better and richer than those of apparently 
the same size, of which ten are required for a pound. 
Of course, with eggs at four and five cents a dozen (and 
hundreds of dozens have been sold in past years at 
these figures), it is not much matter as to the size ; but 
when the price ranges from twenty-five to fifty cents 
per dozen, it is a matter worth looking after. It is 
high time that this old style of selling and buying eggs 
were discontinued. It is a relic of the past, and re- 
minds us of the time when dressed hogs sold for a 
dollar each without regard to size, and were dull sale at 
that. Insist upon it, then, you who raise poultry and 
eggs for market, that the price for eggs shall beso 
much per pound, and then it will be some inducement 
to farmers to raise a better class of fowls, and all will 
get what is their just due.—American Rural Home. 

-<iilieailidlities 
Manufacture of Aluminum, 

We have heretofore described the electrical process 
of obtaining aluminum. Another, and the more com- 
mon, method of producing aluminum is by heating 
substances that contain the chloride of aluminum in 
connection with the metal sodium. The chlorine com- 
bines with the sodium and leaves the aluminum in the 
metallic state. The process is easy and simple, but 
very expensive, owing to the high cost of the sodium. 
Three pounds of sodium, which now sells at retail for 
from $4 to $5 per pound, are required to obtain one 
pound of aluminum. 

Any mode by which sodium can be more cheaply ob- 
tained will, as a matter of course, lessen the cost of 
making aluminum. Mr. H. Y. Castner, a chemist of 
this city, has discovered a new process of distilling 
sodium, by which it is said the metal can be produced 
at the extremely low cost of 25 cents per pound. With 
sodium at this low price the problem of cheap alumi- 
num seems solved, and with it magnesium, silicon, and 
boron, all of which depend upon sodium for their man- 
ufacture. The production of sodium at this low figure 
means far more than cheap aluminum. Who can state 
the future of either magnesium, silicon, or boron, as 
each may be prove to be of as great value in the arts 
and sciences as aluminum? When sodium can be had 
for 25 cents a pound, aluminum should not cost over $2 
a pound. Of course, this seems a rather high price for 
any metal that may be extensively used, but in reality 
it is but slightly more expensive than tin at 50 cents a 
pound. 

A cubic foot of aluminum weighs 166 pounds, while 
the same bulk of tin will weigh 445 pounds. The uses 
of aluminum are indeed unlimited, even when it is pro- 
duced at $2 a pound, as may be easily conceived from 
its many valuable properties. It is unaltered in air even 
when heated, and is not tarnished when exposed to an 
atmosphere contaminated with sulphurous gases, 
which would affect almost every other metal. It's 
ductile, and may be drawn out in extremely fine wire. 
It may be cast in moulds of either sand or iron. As 
conductor of electricity it ranks equal with silver. 
which is the best known conductor. The vegetable 
acids are without action on it ; and when all these pro 
perties are taken in connection with its extreme light- 
ness, it may indeed be termed one of the most valu- 
able of metals. Above all other metals, aluminum po 
sesses the property of forming alloys of great variety 
and extreme usefulness, and owing to its cost formerly 
it has been confined in its uses almost exclusively to 
these purposes. The alloy known as “ aluminul 
bronze,” consisting of copper 90 per cent and aluminul 
10 per cent, has been somewhat extensively used of late, 
and with the production of cheap aluminum it will noel 
doubtedly largely take the place of brass and ordinary 
bronze, as it possesses all their varied properties 1" ® o 
more valuable degree. 
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ENGINEERING INVENTIONS. 


A rotary engine has been patented by 
Mr. Karl A. Ekman, of Bofors, Sweden. This inven- 
n consists of a cylinder body having an ‘liptical 
-oove in Which operate pistons fulcrumed on a revolv- 
vue cylinder head, which is attached to the main shaft, 
carrying a disk valve, while there is a fixed cylinder 
he ad with inlet and outlet ports and an exhaust. 


A driving mechanism for suspended 
ears has been patented by Mr. John A, Enos, of Pea- 
body, Mass. The supporting truck has wheels resting 
upon a single rail, combined with an electric motor, the 
revolving armatare of which is rigidly fixed upon the 
came shaft as the wheels of the suspending truck, the 
current being taken from the lower rail and passed 
through the motor to the upper rail, the invention being 
an improvement on former patented inventions of the 
same inventor. 
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MISCELLANEOUS INVENTIONS. 


A pumping apparatus for oil wells has 
been patented by Mr. David T. Lane, of Franklin, Pa. 
This invention covers a novel combination of parts and 
details, making an improved apparatus for operating a 
series of oil wells from a single driving mechanism. 


A dental plugger has been patented by 
Mr. Robert B. Kice, of Richmond, Mo. It consists of a 
dental engine with a hollow standard and an air pump, 
the plugger being connected by a flexible tube, and the 
apparatus being so arranged that the force of the blow 
will be entirely ander the control of the operator. 


A banjo has been patented by Mr. 
Henry Hoseus, of Brooklyn, N. Y. Combined with the 
rim, head, and stick of a banjo is a wire ring, support- 
ing brackets, regulating springs, and an adjusting screw, 
in a manner intended to increase the strength and clear- 
ness of tone of the instrument, 


A powder puff has been patented by 
Mr. William H. Hudswell, of Brooklyn, N. Y. It is so 
made that the down will be prevented from being mat- 
ted or felted by the weight of the puffs, and when the 
puff is applied to the powder the box cover is in place 
upon the box, so the dust will not be distributed around. 


A log turner has been patented by Mr. 
Robison Shelbourne, of Blandville, Ky. This invention 
covers novel constructions and combinations, whereby, 
with devices acting automatically and under ready con- 
trol, the work of turning logs on the mill carriage may 
be done by the machinery of the mill and without using 
cant hooks operated by hand. 


A cloth beam for looms has been pat- 
ented by Messrs. Harrison Underwood and Sharles 
Schweizer, of New York city. It is made in two corre- 
sponding semi-cylindrical parts, attachable to and de- 
tachable from a revolving shaft, and having an outer 
casing, the beam being to wind cloth upon as it is woven, 

and from which it is to be afterward removed. 


A head protector for horses has been 
patented by Mr. Martin F. Corley, of La Salle, Ill. It 
is fortaed of feited fabric, having its sides notched, and 
with attaching cords, being so made as to soon take the 
shape of the horse’s head, and retain and distribute 
moisture thereon without dripping, to protect horses 
from the effect of the sun’s rays when desired. 


A buckle has been patented by Mr. Nils 
J. Kjelistrom, of East Cambridge, Mass. It is a cam 
lever buckle, in which the plate on which the strap or 
band is to be pressed has on its upper surface a series of 
grooves, whereby a strap can be quickly clamped, the 
hold being more secure as any strain is increased, and 
the device being simple in construction. 


A dough kneading machine has been 
patented by Mr. Joseph G. Tourangeau, of Quebec, 
Canada, In combination with a supporting frame is a 
cylinder having a door or opening, and means for rais- 
ing it, a beater frame within the cylinder and shafts for 
operating it, whereby the dough may be kneaded and 
the cylinder raised and rotated to discharge the dough. 


A combined plumb, level, and rule has 
been patented by Mr, John Morrison, of St. Louis, Mo. 
The rule is made in hinged sections, with a graduated 
Straight edge pivoted to one section, the tool being one 
which can be used for general measuring or convenient- 
ly adjusted for leveling and plumbing, while it can be 
folded to a size convenient for carrying in the pocket. 


A fire eseape has been patented by Mr. 
Daniel B. Kimball, of Syracuse, N. Y. It is portable, 
and comprises a suitable frame upon which is mounted 
4 series of cog wheels and a clock escapement, to gov- 
ern the speed of the escape belt from a drum, the belt 
having a suitable attachment by which a person may be 
Supported while being lowered from a building. 


A photographie camera has been pat- 
ented by Messrs, William H. Lewis and Erastus B. Bar- 
ker, of New York city. This invention covers novel 
parts connected with the camera box and bed section, 
over which the bellows portion of the camera works, 
also a novel detachable diaphragm for making stereo- 
Scopic pictares, and a means for securely holding the 
camera in its stand, and for its ready detachment. 


A “swing back camera” has also been 
patented by Mr. William H. Lewis, the patent covering 
hovel means of attaching the back, whereby it may be 
released and fastened on both sides of the camera by 
Operating the fastening device from one side only of the 
'nstrament, thereby saving time and being much more 
convenient, 


A secondary battery or acccumulator 
a patented by Mr. James Pitkin, of Clerkenwell, 
Middlesex Co,, Eng. The element is constructed of a 
central plate or support of metallic lead, against which 
the spongy lead or peroxide is held by perforated plates 
f ebonite, the lead plate having ribs cast on its faces 
Which divide up the faces of the plate into cells into 
Which the active material is packed, the object being to 
os vent the latter from becoming detached from the 
Piste oF support, and to avoid liability of short cireait- 
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“ANOTHER HOUSEHOLD NECESSITY.” 


Inarecent number of this paper we published a re- 
porter’s interview with Mr. Joseph Wild, the venerable 
and estimable head of the firm of Joseph Wild & Co., of 
82 and 84 Worth Street, New York, in which he related 
his experience in the use of the remedial agent known 
as“ Compound Oxygen,” administered by Drs. Starkey 
& Palen, of Philadelphia, which he heartily indorsed. 
An error in the heading of the article gave to Mr. Wild 
the credit of being the inventor of “ Linoleum,” which, 
as the letter below will show, Mr. Wild hastens to dis- 
claim, 

JOSEPH WILD & CO., 
82 & 84 WORTH ST. AND 11 & 13 THOMAS 8T., 
NEW YORK, May 13, 1886, 
Drs. STARKEY & PALEN, 1529 Arch St., Philad’a, Pa. 

DEAR StrRs: The article entitled “ Another House- 
hold Necessity—Mr. Wild, the inventor of Linoleum, 
notes a discovery as valuable as his own,” published in 
the SCIENTIFIC AMERICAN of May 8, is misleading, as 
stating that Mr. Joseph Wild was the inventor of Lino- 
leum. It should have stated that Joseph Wild & Co., 82 
& 8 Worth 8t., New York, are the owners of the patent 
in the United States and sole manufacturers of Linoleum 
in the United States. Please insert the above in the pa- 
pers that have had the mistaken advertisement. 

JOSEPH WILD. 





Business and Wersonal. 





The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 








Manufacturers of or dealers in wire nail machines ad- 
dress Wilsen Hoop Co., West Bay City, Mich. State 
range of work, capacity, price, and features of import- 
ance. 

Wanted—aA practical and competent man as superin- 
tendent of a large sewing machine factory now in ope- 
ration. State age, experience, and references, and ad- 
dress “ Henley,” P. O. Box 774, New York. 


Wanted.—Party representing and traveling throngh 
the West for other interests wants also to represent a 
firm manufacturing common stove pipe iron. Must bea 
good grade of cheap iron; no other iron wanted. A No. 
lreferences. Address B. Y., Chicago Journal of Com- 
merce. 

Wanted—A capitalist to take a half interest in or to 

manage a valuable patent on Automatic Freight Car | 
Brake. A splendid chance to the right man. For further 
particulars, address R. B. V., Box 607, lowa Falls, lowa. 


Send to the Railroad Gazette, 73 Broadway, New 
York, for a catalogue of Locomotive, Track, and other 
railroad books. 


Emery Wheels of unusually superior quality for wet 
grinding. The Tanite Co., Stroudsburg, Monroe Co., Pa. 


Guild & Garrison’s Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 

Nickel Plating.—Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
“Little Wonder.” A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and 9 Liberty St., New York. 

Send for catalogue of Scientific Books for sale by 
Munn & Co., 361 Broadway, N. Y. Free on application. 


The Knowles Steam Pump Works, 44 Washington 
St., Boston, and 98 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may a’so be obtained. For instructions 
address Munn & Co,, SCIENTIFIC AMERICAN patent 
agency, 361 Broadway, New York. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 


Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 


Nystrom’s Mechanics.—A pocket book of mechanics 
and engineering, containing a memorandum of facts and 
connection of practice and theory, by J. W. Nystrom, 
C.E., 18th edition, revised and greatly enlarged, plates, 
12mo, roan tuck. Price, $3.50. For sale by Munn & Co., 
361 Broadway, New York city. 

Hercules Lacing and Superior Leather Belting made 
by Page Belting Co., Concord, N. H. See adv. page 238. 

Supplement Catalogue.—Persons in pursuit of infor 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Oo., Publishers, New York. 

Iron and Steel Wire, Wire Rope, Wire Rope Tram- 
ways. Trenton iron Company, Trenton, N. J. 


Curtis Pressure Regulator and Steam Trap. See p. 142. 


Universal & Independent 2 Jaw Chucks for brass work, 
both box & round body. Cushman Chuck Co., Hartford,Ct. 


The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dud 24 Columbia St., New York. 
Friction Clutch Pulleys. D. Frisbie & Co., N.Y. city. 


Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 350. 

Astre ical Tel pes, from 6/’ to largest size. Ob- 
servatory Domes, all sizes. Warner & Swasey, Cleve- 
land, 0. 

‘**Backward, turn backward, O Time in your flight, 

Make me a child again, just for to-night,” 

is the exclamation, in thought, of many a man who has 
suffered through a long life from some distressing dis- 
ease, that he might have cured with a few bottles of 
medicine like Dr. Pierce’s “‘ Golden Medical Discovery,” 
which cures all blood and skin diseases, as well as con- 
sumption or scrofula of the lungs. If he were “a child 
again,” he would know enough to have a bottle of the 
Discovery “ to-night,” and in old age would not implore 
Father Time to “fly backward” for his special benefit. 
Hence, “ Be wise to-day, ’tis madness to defer.” Get a 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

mer “7 to | articles or answers should 
give date of paper an or number of question. 

Enquiries not caswesed Te reasonable time should 

repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

Minerals sent for examination should be distinctly 
marked or labeled. 








(1) B. A. W. asks: 1. Why are boilers 
tested with cold water and pump? A. Because it is 
convenient and safe. 2, Willa boiler be safe at more 
pressure of steam than it was tested with by cold water? 
A. No; it should not be used at more than 50 per cent 
of the test pressure. 3. Which is best—a square box 
boiler or a cylindrical one? A. Cylindical boilers are 
generally best, cheapest, and most durable. 4. Does a 
tub of water weigh any more with a live ten pound fish 
in it in suspension than with no fish in it? A. Weighs 
the same, provided the tub is brimming full in both 
cases. 


(2) A. C. desires a receipt for a pre- 
paration to restore the gloss of elegant bindings in dif- 
ferent colors. A. Take of Canada balsam and clear 
white resin, of each six ounces, oi] of turpentine 1 quart; 
dissolve. 


(3) L. M. asks: Is there any cheap way 
of making white a straw hat which lost its whiteness 
from wear, and how do the straw hat makers bleach 
their hats, or the straw of which the hats are made? 
A. The foliowing receipt is a simple and inexpensive 
one: Obtain a deep box, air tight if possible; place 
at the bottom a stone; on the stone a flat piece of iron 
red hot,or a pan of charcoal, on which scatter powdered 
brimstone ; there should be hooks in the box on which 
to hang the hat ; close the lid, and let the hat remain 
a night. Another receipt for bleaching straw is to 


| 80ak the goods in caustic soda and afterward to use on 


them chloride of lime or javelle water. The excess of 
chlorine should be removed by hyposulphite of soda, 
called anti-chlor. In first method, the hat should be 
moistened, as a dry fabric will not bleach, 


(4) N. N. C.—So-called paste diamonds 
and other imitations of precious stones are made in 
much the same way as glass, Cape May diamonds are 
simply crystals of quartz cut and polished. Yellow 
stones are sometimes dipped in a dilute solution of 
aniline violet to make them appear bluish white. 

(5) L. O. K. asks: What rate of speed 
can I expect from a stern wheel pleasure boat 32 feet 
by 6 feet, cwo engines each 34% inches bore by 24 
inches stroke, 150 pounds pressure, Draught of hull 12 
inches, with sharp bow, well proportioned, Engines 
work direct (not geared), A. You will get a speed of 
6 to 7 miles. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


May 18, 1886, 
AND EACH BEARING THAT DATE. 





[See note at end of list about copies of these patunts.] 





Abdominal supporter, I. W. & A. Fox........s++++- 342,206 





Air compressor, BE. Swartz... ....-...++ cecsceesersees 342,310 
Alarm. See Clock alarm. 

Amalgamator, B. Tys#0n........ ..csseceseeneseeeees $42,272 
Ammonia, obtaining, J. Van Ruymbeke............ 342,237 
BGR, Bo Tec nccccccess cpccveceseccs 342,872 





Animal shears, 8. D. Paxton et al 342,129 
Annunciator and fire alarm, electric, A. T. Hess.. 341,909 


Axle, C. EH. BIG 20. cccccccssccccvecccccccccsccvecece 342,136 
Axles, machine for turning, J. N. Spencer......... 342,048 
Banjo, H. Hoseus..............0eecceecceeeeneeneeerers 342,098 


Bar. See Toe calk bar. 
Barrels, machine for the manufacture of veneer, 

J. BR ANGire. .....cccccccccecccccccesccesesecce » . 341,866 
Basket, truck, J. Ridgway.........-. ..+++- ee 










Bath house, floating, W. T. Lorimer --. 342,023 
Belt protector and guide, M. ee 342,269 
Bicycle pedal, E. A. Richardson............. «+» ALO 
Blind slat adjuster, J. Naylor. .....+..--ceeeesseeceee 342,124 
Bolt. See Flour bolt. 
Bolt blank machine, W. E. Ward........--+- 341,970, 341,971 
Bolting reel, H. P. Cavanaugh..... Brccescsccccecece 342,283 
Book holder, A. C. Hafely........se0ecseseceees eee -.. 342,006 
Book, pad, J. W. Cummings. .........++++00+e0eeeee® 342,286 
Boot or shoe and making the same, Knipe & Wad- 

BERR. .ccoccccccccscecevesass See le 
Boot or shoe jack, A. Wicks......... 55 
Boot or shoe tree font, O. L. Howe........+eee+++++* 342,298 


Boots and shoes, machine for stamping soles of, 
C. 8. Fifield 








BOB... ccccccccccccccocccccescsscoooses eeeseescesoses 
Bottle stopper, C. M. Hanson.. 
Bottle stopper, G. L. Waitt. ......--..ce-eeceeeeeeeee 342,057 
Bottles, machinery for securing corks or stoppers 

in, R. Le. Howard. .......--seccserecseenecsenereres 342,015 
Box. See Post office box. 
Box former, M. F. WUI80M.........66-4.cseeeeecccners 341,978 
Box nailing machine, Smith & Doig....... 342,230, 342,268 


Bracket. See Shingling bracket. 

Brake.. See Vehicle brake. Wagon brake. 

Brick, iron coated fire, J. P. Comins......-..-++.+++ 342,066 
Brick machine, A. Marlor . 
Brick machine, hydraulic, F. 8. Baldwin............ 
Bridge gate, J. Starka............-.-0ccceeeeceeeeeees 
Bridge gate, P. Winkler................++++. of 
Brush for bolting reels, H. P. Cavanaugh 
Brush knots or tufts of bristles, manufacture of, 











bottle of the nearest druggist. 


BR. C. BOMOWS. 00.0. ccccccccccscccesescccerverscooes 342,248 


363 


Brushes, machine for boring, Crowell & Geas- 








Brushes, etc., cementing tufts of fibrous material 
in bored stock for the manufacture of, R. C. 














Pe ilintiinnccniimennnncnnensendins sescececcee S48, 247 
Buckle, L. Hewitt................ 
Buckle, N. J. Kjelistrom 
Be, Be Be w cccccoveccondeccsoesees avenens 
Buckle attachment for straps, W. Smith........ «. MLS 
Buckle, suspender, C. C. Shelby...............se0e0- 
Buckle, suspender, J. Sprace........ 
Bung, Collins & Weatherhead....... cocenccnsnocence 842,184 
Burner. See Gas burner. 
Button, J.T. Rich.........cscccceecees 
Button, M. D. Shipman...............+. ee 
Button attaching device, R. G. Lewis............. . 42,022 
Button fastener, T. R. Hyde, Jr......... oeecees +... 342,301 
Button fastener, G. W. Prentice.................... Miu 
Button fastener, J. F. Thayer............... 341,065 
Button fastener, safety, R. T. Chew................ 342, 182 
Buttonhole loop, safety, F. C. Churchill...... 341,879 
Button, sleeve, F. H. Gladding...................... 1,901 


Camera. See Photographic camera. 
Cameras, instantaneous shutter for, E. BE. Colli- 





GR Bcesansecestancases evecsercccesccccesess SOL OOE 
Can. See Sheet metal can. 
Can filling apparatus, A. Cerruti....... Seeocececsers S196 
Can Opener, G. H. Tansley...............cceeceescnss 41,963 
Cane, machine for slicing sugar, A. Stromberg.... 341,869 
Say GE Wie Wile Ee livctvoccoccascenswebabbenes b 342,168 
Car coupling, F. Miller... ........-..-sseccecsevees sees 342,028 
Car coupling, P. J. Norton............. cceceusecs AEE 
Car coupling, Williams & Dewert........... .... ... 32,276 
ey Ss dhs TD, BED nc ews ntecnseceoscncccscenes 342,000 
Car, ventilator, Emert & Hill ................. 342.000 
Gop woutiater, F. Te, TSWO...0.cccccccccccesesecees .. 342,009 
Cer WORE. S. GS. TRGB. coccccccaccceccsceceses 342,168, 342,170 


Cars, draw bar for railway, C. E. McIntosh......... 341,982 
Cars, driving mechanism for suspended, J. A. 





Baise cnnctuvenconcwabencccnsoccassoesuneomneoete 342,246 
Cars for cable railways, grip for, T. Wright....... 342,312 
Cars, grain door attachment for railway, T. Hoad- 

Piiciéneéensdsdasedenssncessberacuneedsawesvan 341,910 
Cars, safety device for cable, Van Wagenen & 

I unt onhescbans0hsebdinscontececsbinedcoen coves S42,278 
Carriage spring, J. E. Simmons cvesees 341,958 
Cashes partater, W. AdBsaie oc ccccscccccceteccescccoes 342,059 


Cement for brush making and other purposes, R. 

©, Ps G vcevcccccsesccccsccccscocsesscs on see 42,191 
Chain link, ornamental, J. Bushee.................. 341,998 
Chair. See Exercising chair. Rocking chair. 
Chairs, clamping device for reciining, E. Kelsey... 342,019 
Change receptacle and satchel or bag, combined, 





T. J. Ford ‘ $0 606ne -peceneesesooninnsns 341,898 
Charcoal, apparatus for the manufacture of, L. 8. 

Goodrich........ oseue oencesces 342.201 
Charcoal kiln, L. 8. Goodrich. . S42,4R 
Chart, anatomical, J. T. White 342,14 
Chromosphere or optical toy, H. A. Plimpton..... 342,204 
Churn motor, 8. C. Ramdles... ...............ssee08 BALMS 
Churn power, J. R. Douglass..................-..... FAL BB 
EE Te Tr, GOI, veccisceundesntscoocanccnacoccen $42,187 
Clasp, L. Mandle. ............++. pecccscocceccoscccosce Game 
Clay tempering mill, R. Willing... ............0.... 42,277 
Cleaning tool, C. lL. B. Perkins................+00+-+ 341,008 
ees ieee, Ba, GR dive cts ccccoccccccesencves 342,205 


Clock, electric pendulum, F. & O. Haenichen...... 342,086 
Closet. See Water closet. 


Cloth folding machine, J, D. Elliot.... sooeses 842,190 






Clatch coupler, automatic, J. B. Pugh.............. 342,008 
eee 342,242 
Collar pad, horse, F. Burkhart............ ... voces MLUOB 
Coloring compound, A. M. Jacobs..............+. ~~ RM 
Coloring matter, production of yellow azo, F. 
BIBIR 00 cccccccccesvcegse: cvnvacsoonesosvepetasewe 341,901 
Compressor, J. A. GabOury..........-.seeesceceesens 342,198 
Cooking vessel, A. G. Stanton... ...........cecseeess 342,050 
Cooling room and disposing of noxious gases 
therein, F. Hainsworth.................0.0s0s cove 


Cornice, F. Mankey........... 
Corset, nursing, B. Baldwin 
Corsets, manufacturing, B. Baldwin................ 341,869 
Coupling. See Car coupling. Pipe coupling. Thiil 
coupling. 

Crusher. See Ice crusher. 

Crushing and grinding mill, J. F. Winchell..342,158, 42,511 
Cultivator, straddle row wheel, A. Cox............. MLSS 
Curtain, window, C. Darland...............+.. .. S18 
Cutlery handles, manufacture of, Jeralds & Law- 

OOD... ccccdhonbenccdsoncas beevecoucesocenenste eves. M1915 
Cutlery scourer, T. W. Hines 
Cutter. See Straw cutter. Veterinary incisor cut- 

ter. Veterinary molar cutter. 











Cutting instrument, C. R. Heizmann............... 042,258 
Dental mouth tube, T. W. F. Rowney....... ...... 342,042 
Dental plugger, R. B. Kice.. - seeed . 42107 
Dentistry, mechanical, W. D. Mayfield coosece 41,000 
Diaper, L. 8. Samuel pepemponmenedbeiaiauny meee 


Digger. See Potato digger. 
Dikes and dams, apparatus for repairing, G. Dem- 


BOND ccccccccegcoceceeccescsoccvces scocesoocses SUMETS 
Disinfectant, M. Souvielle..........++.ceeseeeseeeees 342,231 
Ditching machine, Plumb & Wise..............+-0«+ Mi Ml 


Door check, G. W. Ramdall..............65-enseeeee 342,224 
Doubling and winding machine, Briggs & Webb.. 342,063 
Drier. See Fruit drier. 








Drum, snare, G. W. Bemis sevccoscesesoooosecs 342,062 
Eg boiler and steamer, W. L. Ch‘ sley............. M1878 
Ejector for vacuum brakes, E. D. Kames....... ... 341,304 
Electric circuits, device or means for making and 
breaking, V. Willis....... 60 seceseccoeuséanee cece 342,157 
Electric circuits, indicator for, O. F. Jonsson...... 341,918 
Electric machine, dynamo, C. Batchelor............ 341,990 
Electrical conduit, J. R. Burdick. ..........-.c++cees 342,280 
Elevator. See Tobacco elevator. 
Engine. See Gas engine. Multi-cylinder engine. 
Rotary engine. 
Exercising chair, J. M. W. Kitchen .........--+0+++ 342,020 
Fabrics, making textile, E. Maervens. ............. 341,987 
Farm gate, L. C. Hunter... ........scccsececeeeeee ees A229 
Farm gate, J. A. Lease...........+.... adosecepenceeel 342,113 
Faucet for beer and other liquids, A. Stover....... 342,062 
Faucets, extension attachment for of] tank, G. P. 
eA, c0nscdse0ceses co evecoevecesceseneegec cosas 342,138 
Feed roll, A. ROGgeTrS. ..... 6... ccccccccceseceeeecerees 342,228 
Pemae: G. DusiAWscscccccccccccctesccscecocvcsccseggect 342,282 
Fence, B. A. Rogers.........--- vo panseseehesedunes 342.508 
Fence machine, J. Williams et al ... 4220 





Fence machines. tension device for, M. C. Hen 
pavosamrese CD 


BGT vec ccessveves ee 
Fence, metallic, 11. M. Walker.......-..- «-eseesers 1 
Fence post, W. W. McCallip.......... ditboodashddrn ae 
Fences, machine for weaving, Cook & Burt........ 342,008 
Fertilizer, J. Van Ruymbeke...........-....++ee0eees M18 
Fertilizer from tank waste, making a, J. Van 

RRGYMDONES. ...... ceccccccevesceseccereveverseerers 342,248 
Fibrous and porous ware, treating, H. Car- 

BAR, oon cencnccocvocctsenes sheers conserscoceses 342,179 
File, letter, A. H. Green... .......cccccceeeeeneceweees $41,908 


File or holder, paper, J. H. Stull 
Filter, J. T. Walls 
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cn nema —_— —____— —— 
Fire escape ladder, folding, F. W. Hofele (r)... .. 10,726 | Paper feeder, J. T. Hoyt........-...-++.ecseeee peces 100 | Strap loop protector, ee $41,917 ° 
Fire extinguishing system, autonaatic, F. Gray.... 341,902 | Paper Enife, clip, and book rest, combined, J. ~ Straw cutter, G. 8. Garth...... etetves pian A Qtdvertisements. 
DIGGS BON. Sis PER Mises. .sccdednensencs pecsooses $41,880 | PaO nics 0b cpndsbactdpavnsecend deré-dndececsbend ~-. 341,976 | Straw stacker, W. Butler......-cesesssssececeee core 064 > Se 
Wiour bolt, O. BH. Titus. .............c0eccccceess scons 342,146 | Paper pail, H. Carmichael........-...<.c-<ssccoscoes 812,177 | Suppository machine, F. G. WhHGN. 2. ceeeccveeees 942.236 ipsige Fase: such ae 32: seen line, 
Frame. See Glass cutting frame. Paper pulp mills, block presser for, W. Curtis, Syringe, Perkins & SuttoOn......--..0- ereersserese +» 342,181 (About eight words to a line.) ome 
Fruit drier, C. F. B. Caspari............ St ba bs $42,243 342,072, 342,073 | Table, C. A. Burrows... syoredanesdenadiersunners 342,281 | Engravings may head advertisements at fie same 
BPs Ty SEO occ vcccdeccsknvccscesesacses ..+.- 342,250 | Paper pulp, process of making hollow ware from, Table knife, M. A. Morehouse... sents ceneeesensneeesses 342,122) per line, by measurement. as the letter press + Sag 
Furnace. See Roasting and smelting furnace. WE, CeO ccs cbnceansdensiessccatad amen . 842,178 | Tablet for stenographers, denied W. L. Jenkins 342,102 tisements must be received at publication office as early 
Smoke consuming furnace. Paper pulp sereen or dresser, E. Riley 342,041 | Tackle, J. Vida.... ... suadidi iestininadatamdanae 342,056 | 48 T’hursday morning to appear in next issue . 
LTE EEL de, ceenadaente aeacsatecenate $41,885 | Paper trimmer and gauge board, J. Panyard. $42,127 | Tea kettle, P. FOrd......+-eeeseeee- eee eoennetenees cos 942,203 —— 
Furnaces, device for feeding fuel to, E. Fales..... 342,082 | Paper trimming hine, F. M. Ed ds.......... 341,89 | Teaching spelling, apparatus for, F. 8. De Lano... 42.076} CET THE BEST AND CHEAPEST 
SOR Fea Vo Mia cnte sees ecaccsupevapasergeses $42,105 | Pactern for draughting garments, adjustable, ‘A. Temperature, reducing, E. EK. Hendrick (r) 10,725 rmx react QP E RIN Dank. wp 
Gauge. See Micrometer gauge. BOS R ois ccc cvcsscvccsesnsscditeesl Shevctiieddd 842,216 | Tether, H. J: Hurd.........-...--cececeeeeeeeeee 342,300 
Galvanic battery, A. C. Harris ..........+-.60+.00+-s 341,907 | Pegging machine, E. E. Bean.......... 342,278 | Thermometer, A. W. Paull.......-....-+seeeseeeeee 342,222 
Game apparatus, H. Meelhausen ................... 342,117 | Photographic camera, W. H. Lewis.. ... 32,212 | Thermostatic circuit controiling device, M. Mar- 
Gas burner, self-closing, W. W. Sherman.......... 842,139 | Photographic camera, Lewis & Barker............. 342,211 COR. cons ccncccces chests dubious Sbndendeetiebeosisncvese 342,114 
Gas distribution, means for, R. H. & W. F. Smith. 342,148 | Photographic camera attachment, F. Collins...... $41,886 | Thill coupling, F. P. Musser ........ ....+0.+eeseeee 342,304 
Gas electric advertiser cock, Lenaerts & L’Olivier 341,926 | Photographic cameras, attach t for ing, Thrashing machines, dust protector for the at- JT.A. FAW a Coo 
So ees, Te. BE. Tie a nes cn sonar necesvesvadenspsams 341,984 We CR icvernccouvdswrscsstebebbooss edetedstnens 341,885 tendants of, W. W. Barber (r)..........4 ..+0+ 10,724 (Cincinnati, Ohio, U. 8S. A.) sd 
Gas engines, operating, L. H. Nash........... ..... 341,985 org toa oe Tile, metallic roofing, Thorn & Lefer baissed 341,966, 341,967 Eppuive Agents and Importers forthe United State. 
Gas lighting apparatus, electric, A. F. Cogswell Pile driver, W. W. Holley.........++++... seeseeeeeses 342,096 | Time recorder, watchman’s electric, C. W. Holt- 
OP CE EEA Re 4, Aleta M Sates 341,982 | Pile for wharves, G. S. Pidgeon..........scsseee+-. 342,228 CELEBRATED 
Gate. See Bridge gate. Farm gate. Pipe. See Sewer pipe. ‘ PERIN BAND SAW BLADES, 
I, We ica nai te tances mals evtenunteyincouses 341,896 | Pipe and nut wrench, C. C. Edgerly Tire upsetter, E. Patterson.............-- veeseeeeess 841,987 | Warran’ r? ecranted superior tonttechere in quality. finish, 
Gearing, toothed, G. H. Reynolds..........-..-..+-. 342,134 | Pipe coupling, J. Nuttall........-..0.0.. Tobacco elevator, A. R. COUton..........+.seeeeseee 363,000 | Bee Ponin Raw uctwens by -- ke 
Generator. See Hydrocarbon generator. Se B; i, DORE i ican nips ccotheczecctddecedhescha 342,235 | Toboggan, 8. McCormick ...... _ --- 842,215| Manufacturers of Planing — nnd 
Glass and other metal articles together, securing, Planing or other machine, wood, Wetherill & Toe calk bar, J. D. Hall...........+. .. 842,007 | ether Patent Wood Working Machinery 
OE Ee TE nn on cu ssn chbauusduutanees 342.045 bp GE DIEM IEE SDE AM . 341,975 | Tooth crown, artificial. E. T. Starr, a 
Glass cutting frame, Woerner & Nies,.............. 342,159 | Plows, adjustable shovel block for, J. R. Williams 342,058 | Trace fastening, R. F. Rice....... re. sbaabe SEBAS MAY & C0’S 
Glass, hardening and toughening, E. P. Kelsey.... 342,260 | Plumb, level, and rule combined, J. Morrison...... 342,408 | Trestle, O. D. Whitcomb.............. cocopapa Laproved Cutting 
Glove fastening, EB. Flagg... ......-..<.0++<+ ... 342,196 | Pocket knife, J. M. Parker... ...........cceeeees --. 342,123 Trimmer. See Paper trimmer. 
Governor, steam engine, W. Morava. . . 341,983 | Polishing and grinding wheel, T. F. Lemassena... 341,925 | Trolling spoon bait, G. M. Skinner........ esccccce-« 061,008 Foot & 
Governor, steam engine, F. M. Rites...............- 342,307 | Post. See Fence post. Truck, logging, T. Carter................ erccceeceees SHL877 Power 
Grain, apparatus for purifying, G. T. A. Niederer. 342,220 | Post hole borer, F. E. Wren.............+++ seeeeees-. 341,982} Tube. See Dental mouth tube. 
Grain, manufacture of products of lobated, L. Post office box, J. McLane...... eeeece cesecovescesce Tubes, etc., joint or coupling for, W. Green........ 341,904 eusae-aatertekens, 
NN EE RISE VERE PR ETI a POR re Post office boxes, indicator for, G. W. Knight Tubes, method ofnd apparatus for treating, E. teurs’ outfits, Lathes on trial, 
Granary. wheat, J. W. Marker..................0000. Pot and kettle scraper, N. W. Merwin......... omeue GN. cicavetutecesesenste secceabeaesses eeeee 842,130 | Catalogues mailed on application 
Grate and grate bar, F. F. Landis.... Potato digger, N. Keeler..................sceeeceeses Tuning hammer, L. Steetz _ 3665 We aa hema Cine imeinnati, eee 
Grate, fireplace, C. C. McCloskey, Jr... Potato digger. W. D. Robinson... ‘ Turning terret rings, machine for, W. 8. Bishop. . 341.876 ’ + 
Grinding machine, L. W. Andrews.................. Powder puff, W. H. Hudswell................00-+00+ 342,206 | Type writing machine, D. E. Kempster........ «+. 342,302 ROCK DRILLS 
Grinding mills, rolle for, J. B. Alitree............... 342.108 | Press. See Harness pad press. Moulding press. T writing machines, inking a tus for, L. . 
Gun, air, J. N. Colby ee Printing press. ". rao Agee ct ce aa avisoee oes» 842,244 AIR COMPRESSORS, 
Hammer forming machine. J. Hausman ........ .. 342,009 | Pressure regulator, automatic steam, L. G. Wool- Valve, balanced slide, M. N. Packard............ -.. 342,033 BOILERS, HOISTS, 
Hanger. See Picture hanger. Valve, electric, W. 8. Johnson AND 
Harness, hip strap attachment for, 8. 8. Sargeant. 342,229 ee Valve, gear, J. B. Pitchford........... ° GENELAL MINING MACHINERY. 
Harness pad press, J. Hughes... .........0-.....0++ 342,259 | Propeller, reciprocating, A. B. Smith............... Vulve gear, engine, J. B. Pitchford............ e+ +» 342,086 Send for LJustrated Catalogue. 
EERDOOW, Bs DRRIIOE. «. «noes cnccsocecapsecocecoccccctes 442,031 | Propeller, screw, C. Hoehle..............-.+++e0e Valve, governor, J. P. Walters.............00+-e0-e+ $42,275 
Harrow, disk, J. 8. Corbin... .......00..-00eecceeeee .. 341,888 | Pulp machine, wood, W. Curtis............... : Wd, GGG, TH. Hs co dese seeccs cechesccpes 342,054, 342,055 Ingersoll Rock Drill CO, 
Harvester, automatic grain binding, J. J. Dewey.. 342,287 | Pulp machinery, wood, W. Curtis................... d Valves, muffier attachment for safety, G. W. 10 PARK PLAOE, N. Y. 
Harvester, grain binding, W. R. Baker............. 342,165 | Pulp, apparatus for making hollow ware from, H. DeiiGadie:.::. cttesdsscceue 
Harvesters and other machines, seat for, E. M. DING in Sinise. a 0tha.kgecendhyaaabatels 342, Vehicle brake, J. E. Packard ‘ CATALOGUES FREE TO ANY ADDRESS 
SPU - cnsaconesecoqnenccqepreres+ sun veccsecosepeses Pulp, apparatus for making vessels out of, H. Car- Vehicle spring, T. 8. King.................++ >= 
Harvesters, butter board for, J. J. Dewey.......... BMIORAGL. 2 occecccccccccscccccscospecsccceece sevcces 342,176 | Vehicle, spring, Mack & Hansen............. 
Hay knife, Collins & Clark Be, Date De BGG, 60. ccccscccvecg ctecorpcase 341,923 | Vehicle spring, J.J. Woife,........ . «++. 
Hay rake. horse, H. Gale...... Pump, centrifugal or rotary, J. Gwynne... +--+. 342,297 | Vehicle top support, Scott & Leidigh......... 
Hay rake, horse, KE. Risley Pump, rotary air, J. F. Barker....... seccceces -. 341,871 | Vehicle, two-wheeled, F. Wienberg.......... 
Heater. See Tire heater. Pumping apparatus for oil wells, D. T. Lane...... 42,112 | Vehicle whee), E. Huber (r)... ...........-00+- 
EN, TATE, TED. onc ccs crcsccctccccescetoce Quarts aiid, F. A. TAUB. coe cccescccvees. ceccseteet Vehicles, spring gear for, J. R. Walker 
Hektographs, production of, B. H. Smith Rail braces, blank for, W. A. Bock......... , I, Bie Bea cccocceccepcesvonceocscsnes Type setting, etc.. eas 
Hide working machines, cylinder for, A. E. Whit- Railway, elevated, J. P. A. Hanlon Ventilator. See Car ventilator. by printed directions. Fi : 
Sa derebtitheingatscababsed seveketoseounstanees M18 Railway rail holder, L. K. Jewett................0.. Vernier, variable, J. T. Honeycutt......... baecdies seatnens os home use 
Hinge, end gate, F. B. Spees Railway tracks, device for destroying vegetation Veterinary incisor cutter, E. P. Smith........ : or Sowma i 2 oe 
Holder. See Book holder. Lamp shade holder. slong, D. HawhswoetR.....ccs sosercesocccscccese 342,091 | Veterinary molar cutter, E. P. Smith..... for catalogue of presses, 
Railway rail holder. Sign and bill holder. Railway, traction underground, BE. D. Dougherty. 341,892 | Vise, J. P. L. Halyburton........... Card Press, 8. yy Ta — 
Spool holder. Railways, permanent way of, T. Baggesen......... 342,164 | Wagon bed, A. Crawford........ Cireular Size, KELS E ¥ & CO., 


Hook. See Meat hook. 

Horse detacher, Keenan & Gardner..........-+.++. 342,106 
liorses, head protector for, M. F. Coriey........... 342,186 
House. See Bath house. 

Hydrocarbon generator and burner, J. B. Deeds.. 342,189 


Jee crusher, J. H. Dumbar............ ceesceceeeee ++, 342,289 


Indicator. See Station indicator. 


Indicator lock, C. F. Green ........ccccccccsccccerces 342,295 
Ink, composicion for removing, A. Buchten........ 342,279 
Insecticide, H. W. Armington.............60seeeeees 341,868 
Iron. See Sad trun. 

Ironing machine, A. Niles.......... Devepccebenentnes 342,221 
Ironiag machine, C. Wolff.......-.....0ececrece coors 341,980 


Jack. See Boot or shoe juck. Lifting jack. 
Jar. See Fruit jar. : 
Kettle, confectioner’s, J. 8. Huyler................ 342,016 
Kiln. See Charcoal kiln. 
Kneading machine, dough, J. G. Tourangeau.. 342,147 
Knife. See Hay knife. Pocket knife. Table 

knife. 





Knitting machines, tufting attachment for, G. A. 

GID, creed dpendedetiboperedienss «ny oc edeces , -. 342,126 
Ladder, rope or wire cable, C. J. Heidmeyer....... 342.24 
Laatieth, TE. BR. TRUE. oo vedic ccovcccccccccscccvecccesceses 342,133 
Lamp, incandescent electric, Crossley & Hicks.. 341,997 
Lamp shade holder, H. Hohenstein................. " 342.012 
Lamps, suspension device for, R. B. Perkins...... 342,132 
Land roller and seed sower, Thomson & Johnson. 342,055 
Laryngoscope, electric, H. B. Bayles............... 341,873 
Leather matching machine, C. 8. Fiffeld............ 342,198 
Lenses, apparatus for measuring focal lengths of, 

Shy REN Uciisededndnceascsascastideitsce 6sd0n. ibs 342,149 
Eastin Sack, C. As GUM... occ cccvcsccscccccsesccee 341,962 
Lock. See Indicator lock. Nut lock. Wagon 

brake lock. 

Locomotive ash pan, J. B. McCune....... .......... 341,930 


Locomotive engines, blast pipe for, H. & W. 
RR oss br cscccccvcccevovcsieseesecesbio 
Log turner, R. W. Shelbourre 





Som shuttle, R. Cavemaugh........... .......e0- 
Looms, cloth beam for, Underwood & Schweizer.. 342,148 
low water safety attachment, J. ©. Griffith........ 341,905 
Labricator, J. Powell (7)... 2... .c0ccc0ccecescccoeces 10,72 
Magnets, armature for electro, O. C. Woolson..... 341,981 
Manure pouch, J. Bellerjeau........... ...+.cese0-- 342,17 
Meat hook, Finnegan & Alexander............ woes» 942.194 
Mechanical movement, O. & C. W. Arnoia ....... » 342,00 
Mechanical movement, J. A. Horton.......... eveee BAL9I2 
Metal, drawing. G. C. Rense .........-.cnccecesereese 842,040 
Meter. See Water meter. 
Micrometer gauge, W. & A. W. Croas............... PA2,25 
Mill. See Clay tempering mill. Crushing and 
grinding mill. Quartz mili. 
Mirror, hat, L. H. Ernest...............ceseee0- -- 42,201 
Mirrors, amalgam table for the rsanufacture of, 
etait is isis sag nnvncse she soeda bined mec 341,948 


Mixing and agitating machine. A. €. McEwen..... 342,116 
Moulding press, puiley pattern, Wheeler & 


SENG Sadr ehonggddsecpiieddbeaes baes chapohuenetee 342,239 
Mouldings, making ornamental corner, F. Man 

DP cvadivovelbsethacssedspeseeswbetencberceneVadaeste M208 
Motor. See Churn motor, 
PG MU Zac: domweutadleddodnddedendpudtahite 342,087 


Mower and reaper knife grinder, J.C. Neff........ 342,125 
Mowing machine knives, machine for grinding, R. 





DLAs cL obbheeobvusapedbbeduacstoceencieibaantée 9A2,29p 
Mus, making ond blocking. J. A. Spitzer... ...... 342,049 
Multi-cylinder engine, fF. Wynne............. «--. WI DA 
Nail machine, wire, B. H. Gedge.............. -.» M2001 
Nailing machine, F. F. Raymond, 24......... .. 42099 
Necktie fastener. B. M. Vish........ dvedeebe -» 142.1% 
Nut lock, W. H. Wright. ..........-.+sseees- -« 3983 
Not tapping machine, W. E. Wa: vouess -. 41,972 
Oven, baker's, C. Belistedt..... insidali>tecscestecdene M1874 


Packing, piston rod and vaive stem, C. Watson.... 341,973 


Pad. See Collar pad. 
Paint, mixed. A. T. Boone.........-----.60.2cecseees RA? 174 
Paper, cabinet for sanitary, J. T. Hoyt........ «nese M4201 


Rake. See Hay rake. 

Reamer, expanding, W. Miller. 
Recorder. See Time recorder. 
Reel. See Bolting reel. 
Refrigerator car, M. Cudahy... ..,..... odd cocecec cee SEE 
Register. See Cash register. 

Reversible chair and table, Gilfillan & Krutsch.... 342,002 
Roasting and smelting furnace, combined, E. C. 





Rocking chair, J. & M. Grunwald 
Roller. See Land roller. 

Rotary cutters, blade for, C. FE. Phillips 
Rotary engine, K. A. Kkman... 
Sad iron, L. G. Pollard.............. 






Saddle, harness, E. F. Sturges.... 
Saddle, riding, A. C. Lambeth. . 
Safe, H. Gross.......-..--.eeeeeee 
Safe, burglar proof, H. Gross........ ee 

Safe and vaults, lock mechanism for, H. Gross... . 342,006 
Sash weight, Carter & Magill..........-.++--seeceees d 

Saw band, E. C. Atkins............ 

Saw, drag, F. H. Taylor......... 
Saw swaging device, M. Covel 
Saw swaging machine, G. 8. Black 
Saw teeth, device for cutting and gumming, A. 8. 


Pc tthhis opodintedstnadeestsiwden odattertt 342,263 
Saw tooth, insertible, F. Miller... .........0--++++++ 342,029 
Saws for brazing, machine for fitting band, J. M. 

nc ceersveccccscces cnabnocccssanssooecocess 





Scraper, road. H. D. Cook...........sc00 sssees 
Screen. See Paper pulp screen. 


Screening or bolting machine, W. H. Bane........ 342,166 


Seed distributer, cotton, 8. R. Byrd................. 341,994 
Seeder, fertilizer, and cultivator, combined, C. A. 

PD sickavccssndeesendubervadeesenateueibaadssee 842,108 
feeder, grain and grass, G. W. Kirkpatrick........ 342,209 
Sewer pipe, G. 8S. Roberts...............-++5+ 342,225, 342,226 
Sewing machine, J.C. Cochran. ...............0..+++ 341,881 
Sewing machine braider, N. P. Poor................ 841,043 
Sewing machines, embroidering attachment for, 

OE conc ccveccccsscchotsehasespetodsesided 342,183 


Sewing machines, Quilting frame for, A. Fay.. «++. 342,202 





Shears. See Animal shears. 

Sheet metal can, A. Schmitz..............++++-- on e++ B42,0H4 
Shingle sawing machine, G. E. Cooke..... «oe. 842,067 
Shingling bracket, Sharpe & Crenshaw........ «-» BAO 


Shingles, machine for eutting, A. B. Ireland....... 
Shoe and leggin, rubber, F. T. Welton.... eovees 842,153 
Shoe shanks from the forming machine, device 








for conveying, H. H. Jenkins.............-+..0+ MLO 
Shoulder brace and bust supporter, A. E. Stout... 342,309 
Shutter worker, J. Naylor.............-scccececeseees 342,123 
Sign and bill holder, T. McGuire.......... . 341,951 
Skate, roller, C. C. Davis...........+.+++ ote . 341,999 
Sled propeller, J. Heidort..........+ccecseeeeecesceee 342,257 
Sleigh knee, F. J. Bartlett........... coves 342,167 
Smoke bell attachment, W. Ford... . 341,899 
Smoke consumer, C. Fink... .......---ceseccceereeees 341,897 
Smoke consuming furnace, E. Fules, 


Spindle bolster, C. H. Chapman. .........--.0+-+.06+ 341,995 
Spinning machines, nipper bead for, E. 8. Ormsby 342,082 
Spool holder, G. D. Crawford. .........0.ceeeee-seeee 341,891 
Spring. See Carriage spring. Vehicle spring. 

Spring fastening key, W. H. Horner.........-...... 342,014 








Stanchion, cattle, C. Risser............ wee» 842,306 
Station indicator, W. 8. Schultz. ...... ....+-cceeeee 341,949 
Stave and hoop, pail, 1. L. G. Rice.... ... Bicbidive 342,145 
Steel ingote, soaking pit for, J. Gjeres...... 342,200, 342,251 
Otiovup, C. Ts -AMED.0.000 ccccccdecsoccccse secsocses 342.162 
Stirrup, safety, BH. Al@M.......-...ceceeeecceeee webere 341,987 
Stone breaker and ore crusher, P. W. Gates........ 341,900 








Stopper. See Bottle stopper. 

Store service apparatus, R. Gornall....... $42,252 to 342,256 
Stove, gas cocking, Somerville & Webber.......... 842,282 
Stove pipe elbow, H. Zopfi «+» BA19R5 
Stove polish receiver, C. L. Spencer................ M2283 





342,017 |, 


Wagon brake, G. B. Althouse... 
Wagon brake lock, W. Moore 
Warping machine, A. E. Kingsley.... ‘ 
Washing machine, J. F. Pinkerton.........+. +++ 
Watches to chains, fastening device for —— 












Water closet, Harvey & Wells... ........+ 
Water meter, double piston, G. Sickels — 
Waterproofing of fabrics, H. Carmichael........... 
Weighing apparatus, grain, J. A. Mitchell.......... 
Wells, etc., steam excavating process of sinking, 


Wheel. See Carwheo2l. Polishing and grinding 
wheel. 








N 
Sie +++ ial Meriden Conn, 


LOVEGROVE & CO, 


PHILADELPHIA, PA, 
BUILDERS OF 


ENGINES & BOILER, 


2H. P. ana upward. 
Best construction and material. 
Cheapest in the market. 


TIMBER 
GAINING 
MACHINE. 

Special Mach- 
inery for Car 
Work and the 











Wheels, rim for, L. L. Hitt......... occcves svcesceees 342,085 
Window, incidence, L. Nelke ..........ssseceeeesees 342,030 
Wire, barbed, C. J. F. & A. C. H. Kraft. veee SA1,921 
Wire braiding machine, J. L. Wells........... -» SAL 
Wire, machine for covering, W. D. Grimshaw... ++» 342,085 
Wood jointer, F. J. Bergquest.............-s.-seeees 341,875 | 
Wrench. See Pipe and nut wrench. 
Wrameh, ©. A. AGA. cccccccesccccccosecsccesces-csss 
Wrench, M. J. Flanders..... Sesccorse 

Woah, F. "W,. BEMRE. <0 0s ccciccccccccccctesciseces 





Zylonite and other pyroxyline compounds and 
articles made therefrom, manufacture of, J. 
Pee leccdeccecocuscsenegnecece sees bocsocsbace e+. 342,208 


Comb, F. V. Jones.............. 
Name plate, W. C. Horn....... 
Name plate, F. W. Horn......... 
Oilcloth, C. T. & V. E. Meyer 
Stove, W. Masters..........csecce-seceees ponaquaseevin 16,692 





TRADE MARKS. 
Bath tubs and sinks, Standard Manufacturing 


Company....... caverwentectitboarth ..cvetndpmmmmaiedte 13, 
Cakes or crackers designated mute, w. Ga. Wilson... 13,324 
Chocolate and cocoa, Gebr. Stollwerck. ....... 13,821, 13,823 
Cigars, cigarettes, factured tob and 





snuff, Downing Cigar Manufacturing Company. 13,311 
Coeks and stops and boxes for the same for water 
and gas supply pipes, stationary stop, F. Adee 
Sr TD icnesds 6 ibasnived vopnadsenegss SEmeiaedesuss oak 18,308 





Cosmetic, H. H. Ayer 







Feathers for bedding purpesea, F. A. Hall. peosacensb 18,313 
Hair curling preparation, New York Polyform 
Manufacturing Company................ oo -. 13,319 
Hoes, lowa Farming Tool Company........... svoeee 13,814 
Hose, rubber, New York Belting and ) Packing 
CO cts A sncciegn eneiyesccsnoments . 18,318 
Liniment and ointment, J. Seitzinger.......... oes 18,320 
Medicine for purifying the blood, W. F. Gill........ 13,312 
Saws, E. C. Atkins & Company.................see00-- 13,88 
Shoes for ladies, children, misses, and men, Laird, 
Schober & Mitchell............ octherenaen 18,815 to 13,817 





A Printed copy of the specifications and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Uo., 361 
Broadway, New York. Wealso furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 5 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $0each. For full instructions 








address Munn & Co., %l Broadway, New York. Other 
foreign patents may also be obcained. 










latest improved 
Wood Working 
Machinery of 
all kinds. 


C.B. Rogers ‘ Co., 


Norwicr, Cory. 
109 Liberty 5 reet, 
New York. 


Lists sent. 
N.Y. Machinery Depot, 
Bridge Store No. It, 
Frankfort Street, N. Y. 


STAMPED METAL GOODS, 

and other Articles in Brass and other Metals (the Dies 
and Tools for making same). Patent Novelties, Electri- 
= Inventions, Special Machinery: Castings, &c. Manu- 


rder by M. M Manufacturer, 
sean seed cale's 5 pO. Box 286, New Brunswick, N. J. 

















Branch Office and Factory, 59 Duane Street, New York. 
COUNTERSINK and DRILL COMBINED 








The Countersink following the Drill, the job is fins sh- 
—~ rk pa - comms he >> _suving th the adjusting of too’ and 
work twice. 

Wiley & Russel” Mf. Co., Greenfield, Mass 


PORTABLE BRIDGES. —DESCRIP- 


tion of a novel system of ee dae with vr o 


Mr. Alfred Cottrau, ofl Le SI 
gravings. Contained t TENTIFIC AMERICA othis 

PLEMENT, No. 466. Priee 10 cents. To be had a 

office and from all newsdealers. rs 





AMERICAN TexAe BOILER! INSURANCE CO. 

m Street, N yell complete 

Write for Special Blanket Loy No. ges end $0 
protection perty and ys $5,000 for a life an‘ 

weekly for six tis mouths for injury. . 
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JUNE 5, 1886.) 


Joshua Rose's Great Treatise on 
Steam Engines. 


JUST PUBLISHED. 


Modern Steam Engines. 


mentary treatise upon the Steam Engine, ry 
i Anan languase. for use ny the workshop as well as in 
the drawing office; giving full explanations of the con- 
struction of modern Steam Engines, aoe eet diagrams 
showing their actual operation ; er with complete 
put simple explanations of the “Sperafions of various 
kinds of valves, valve motions, link motions, etc., there- 
by enabling the ordinary understand 
the principles involved in their construction and use, 
and to plot, out their moregems upon the drawing 
board. By Joshua 


se. 
te Practical Machinist. ” slilustrated iby 6 422 engrav- 
fae In one volume, lame. guateo. tp; 320 pages. Price $6.00, free 
of postage to any address 


(7 An illustrated are pages, 4to, giving the con- 
tents of this remarkable book, will be sent free to any one 
who will furnish his address. 


HENRY CAREY BAIRD & Co., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut Street, Philadelphia, Pa., U. S.A. 


TRIUMPHANT DEMOCRACY, 


Or, Fifty Years’ March of 
the Republic. 
By ANDREW CARNEGIE. 
1 vol., 8vo, $2. 





BOSTON A copy of Triumphant De- 
BEACON. mocracy should be placed in 
every — library in the 
United Sta 
CRITIC. We hope it may be read 
abroad, and we hope it may be 
read at home. 

BOSTON Very interesting and in- 
GAZETTE. structive and very flattering 
to our vanity. 

N. Y. Mr. Carnegie takes the dry 
TRIBUNE. summaries of the census, and 
with a few striking illustra- 
tions turns them into wonder- 
tales. 

BROOKLYN The amount of abstract in- 
UNION. formation crammed into the 
k is enormous, and one 
ht read it a month and still 
find comparisons to e and 

lessons to learn. 
CHICAGO Readable from cover to 
TRIBUNE. cover. It isavaluable and im- 


rtant contribution to the 
terature and history of the 
country. 


It is not simply a panegyric, 
but it is full o volute in- 
formation, showing why the 
Republic is worthy of the high 
position he gives to her. 


ROCHESTER A book which will be widely 
HERALD. read, and one which no Ame- 
rican can read without feeling 
his heart swell with pride as 
the conviction is thrust upon 
him that his country is great 
in more respects than 4 ever 
before had knowledge of. 


PHILADEL- The English critics cannot 
PH1La BULLE- | controvert it, for it is wholly 
TIN. founded on f: The enthu- 
siasm of the writer will seize 
every impartial reader. 


Few books which have pur- 

spent Dewi w our Repub- 

ae approached it in — 

It is an encyclopeedia of 

py Pt life, yet has not a 
prosy page. 


His scathing comments on 
royalty and its surroundings, 
an comerad ted with republican 
simplicity, will be read with 
interest in both countries. 


N.Y. JOURNAL 
OF COMMERCE. 


BROOKLYN 
TIMES. 


CHICAGO 
JOURNAL. 





*.* For sale by all booksellers, or sent, postpaid, | 
on receipt of price, by 


CHARLES SCRIBNER'S SONS 


743-745 Broadway, New York. 
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Srientific American. 
GAS ENGINES. 


yet aiod canal totee a may mt oe 


When e motor is not at work, the 
Simple, Safe, Eco 
ot SLB ES 1 man tal Engine. 
These Engines arg copsclally suited Tor Gasoline Gas for country use. 


ECONOMIC MOTOR CO. 


Office and Salesrooms, 9 CORTLANDT ST., NEW YORK. 





nomical, Gssakion perzanee extra ‘+ 





ICE. REFRIGERATING fii" oe"3.% 


and Ventilating Machines 
ORK 
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) Iitustrated catalogue 
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DRAWING 
INSTRUMENTS. 


ARCHITECTURAL PERSPECTIVE 
for Beginners, with 2 lates of Practical Examples. 

Quarto, cloth. By F. A right. This book will be sent 
prepee. ro of price by 





New York. 





MUNN & Co., New York. 


APEBSTER’S 
Unabridged Dictionary. 


“A LIBRARY IN ITSELF.” 


The Latest includes a Pronouncing 

Gazetteer of the World, over 25,000 

titles; Biographical Dictionary, 9700 
noted persons ; 3000 Illustrations ; 118,000 Words 
in its vocabulary, being 3000 more than found in 
any other American Dictionary. Comes with or 
without Patent Index. “ Invaluable in every 
School and at every Fireside.’ 
G. & C. MERRIAM & CO., Pub’rs, Springfield, Mass. 


RESERVOIRS. 


The only absolutely wetgo- iat reservoirs for towns 
and cities; also acid-proof reservoirs. For description 
send to'T. NEW, 32 John Street, New York. 




















For ROOFS OF ALL DESCRIPTIONS, steep or fiat 


can be applied by ordinary workmen having no 
guperionss Send for Sampies and Illustrated Pamph- 


let. 
W. H. STEWART, 
4 Cortlandt Street. New York. 
TRON. FIBRE PAINT, for Roofs and Factory and 
Farm Buildings. 





JOHN W.CAUGHEY fi 


= EncRaviNG > i 





Piichdhaeatess< i 4 PA (.) 


PULLEY Ss. 
Order from our “Special List.” 
THE JOHN fF. NOYE MFG 0o., 

~~. &. 


ENGINEER’S POCKET BOOK. BY 


Charies Li. Haswell, Civil, Marine, and Mecnanical En- 
aineer. a te Rules, and Formulas pertaining 
to Mechanics, Mathematics, and Physics, Architecture, 
Masonry, Steam Vessels, Mills, Limes, Mortars, Cements, 
etc. 90 pages leather, poe ket-book form. ' Price $4. 
This valuable work will be sent on receipt of price vy 
MUNN & CO., New York. 








Save postage by using Wea- 
ver Meta! Mailing Boxes and 
Envelopes, Book Corner Pro- 
tectors, metal, paper cover- 
ed. For sending merchan- 
dise of every description 
through the U. 8. and For- 
eign mails. Offic iaily approv- 
ed by P. O. Dept. Cheapest, 
lightest, strongest. No lids. 
No strings. 30,000 sizes. Send 
Wets. for semples and in for- 
mation to The Weaver Mail- 
ing Envelope & Box Co., 415 Race St., Philadelphia, A. 
De O. ROSSITER, Sole Lessee. Agents wan’ 


BURNHAM 


SELF-OILING 


Automatic Steam 
ENGINE 
Patented Feb. 23, 1886, 


Catalogue sent free by 


Burnham Engine Ce., 

















NEW YORK BELTING AND PACKING CO. 


Oldest and Largest eee Mee in the United States ot 






RUBBER B 


ADAPTED TO MECHANICAL PURPOSES. 


ELTING, PACKING, AND HOSE, 


CORRUGATED 


» Mats and Matting, and Stair Treads, &c. 


BrOoYO LE TIRES, CAR SPRINGS. 


JoHN H. CHEEVER, Treas. 


wWew “Work Belting and Packing Cc., 


JOHN D. CHEEVER, Dep’y Treas. Warehouse, 15 Park Row, opp. Astor House, N. Y. 
Branches: 308 Chestnut Street, Phila., 167 and 169 Lake Street, Chicago, and 52 and 54 Summer Street, Boston. 





HOISTING ENGINES 


and Boilers for every possible 
duty. 
New catalogue ready. 


LIDGERWOOD MANUFACTURING CO., 77 Mnener STREET, NEW YORK. 





PRO SPECTING MINERAL LAN 
ARTESIAN WELLS 
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Address: The American Writing 
Machine Co., Hartford, Conn.; 
New York Office, 237 Broedway. 
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BALTIMORE 
FIRE-PLACE HEATERS, 


To warm upper and agen rooms. 
The b 





mos 
Coal Stoves in ne world. 


8.C. BIBB & SON 





Bal 
a _——_ MANTELS. 
Circulars. 





CHARTERS 


CAS ENCINE. 


Warranted equal to any in 
Power and Economy, and Su —— 
or to all in Simplicity and 
pactness. Gives an impulse. at 
_ every Revolution. 


Engines and Pumps Combined. 


SS “Dilliams & Orton Mig. Co. 


P. O. Box 148. STERLING, ILLS. 


SHIELDS & BROWN 


Man ORA and 


RADLEY'g 


AD), 
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For BOILERS and STEAM PIPES 


team. 
FOR GAS AND WATER eIPmS. 
Prevents Sweating and Free 
The Best Non-Conductor vad eatand Gold ind ie World 
Send for !llustrated , and name this paper. 
143 Worth Street, New York. 
78 and 80 Lake Street, Chicago. 


PERFECT 


NEWSPAPER FILE 


The Koch Patent File, for rving 

— and pam) bas 

joe reduced. Subscribers to the Bors a yt 

Si and SCIENTIFIC AMERICAN SUPPLEME ty 
oitee ot th for ¢ a low Leas > of $1.50 by meal. < or 4 
a Se nscrt’ 


vic. [CaN 
every one one rps wishes to sadarve 


MUNN & CO., 


Publishers Scrs’ “TIFIc AMERICAN 
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ESTO 


CHALMERS -SPENCE CO. 


BOILER AND PIPE COVERINGS. 


ABSOLUTELY 
Fire Proof. 
LIGHT and CHEAP. 
BHASY TO APPLY. 


MINE HS AwD MANUFACTUNIERNSs 


BRAIDED PaeEENe, . 
SHxHATHING AND 


FOOT EAST STH “STREET N.Y. 


MILE BOARD 
 WOCIAL TIES: 

















Perfect Small Steam Yac hte, No «smoke or noise, sim- 
ple, safe; fuel, water gas; 3 cylinder engines. Send 
stamp for either yacht or Bhat ca 

THOMAS KANE & ©0,, Racine. Wis., Chicago, Il. 


ATOMS AND MOLECULES.—A LEC- 
ture by Dr. T. O'Conor Sloane. The four general 
theories of the atom, constitution of matter, Arogadro’s 
law, motions of molecules in liquids and gases, trans- 
mission of lignt, shape of the molecule, size of molecules, 
with 4 illustrations. ¢ ontaiped in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 525. Price W cents. To be 
had at this office and from all newsdealers. 


RAILWAY AND STEAM FITTERS’ SUPPLIES 
Rue’s Little Giant Injector. 
SOREW JACKS, STURTEVANT BLOWERS, &c. 
JOHN 8S, URQUHART, 46 Cortlandt St., N. Y. 








i% ws +2 
x! Se A077 





The Le Latest Improvement 


TRACTION ENGINES 


The only Engines where the power is practically ane 
successfully applied to the four truck wheels. Exceed 
all other Traction Engines in puliing and stee ring Gesu 
mud holes, sand, or any soft or uneven ground, or on any 
road. Is the result accumuleted from a third of a 


century of study and practical experience in the manu- 
facture o 


Portable, Agricultural, & Stationary Steam Engines, 


With determined policy to build only the BEST MACHIN- 
ERY from the BEST MATERIALS, and in the BKST 
MANNER OF CONSTRUCTION, and with continued im- 


provements, have attained the HIGHEST STANDARD in 
excellence of workmanship, simplicity of design, and 


capacity of power. 

n addition to our STANDARD ENGINES we now offer 
the first ROAD ENGINE which has the Traction Power 
practically and efficiently applied to the four trock 
wheels, and while so applied to each wheel independ- 


ently, the forward axle is under full control of the steer- 
apparatus. 
criptive catalogue will be sent on application, 


WOOD, TABER & MORSE, 
Eaton, Madison Co., N.Y. 





DYKE’S BEARD ELIXIR gr in Venartast Mustache, 


. 
Fuse homeh Quish, Saf, Sure Ne 
ether remedy. 2or 8 Phgs. doss the work 
Will_prove it or forfem $100.00. Price 
=, wie: wh = coated ont gee 

id D crm. 3 for Se imps or steer, 
Smith Mf. Co., Palast! ne, lls. 


Cure Guaranteed! Dr. Sinclair's old Eng- 
lish Specific is a positive cure for epilepsy, 
fits, &c. Pleasant to use; prompt and ef- 


poguves contains no bromide. Send for 
circular. E. 8, PECK 16 Murray St., New York. 


APOPULAR Treatiacon i eG 
Care, ah AND TREA 
MENT. + | Hewnt Leona 
A. M., M. D, Clorh. 33 pages, 11 
pet ett Ber — LB 


a 
ALL Hair and Beard ee, Dandraff, mada aSees yeotioah, Semone 
or dye jt, 200 Prescriptions, Order of any book tok Cone publish 
s. The lliv-<’d | Medical Jourpal Co. Detroit, Miche 
Complete edition in paper covers, only $1.00. 








FRIAL RVITA 4 Ny cures all 
FREE; ecis A} rest ul errors. rvou: 
bility 1avoluntary Losses, Lost an- 
and kindred affections. 
pod "ts ps Free at otice, Ir. A. Ge 
Oui CO., 180K. Washington 8t., hicago. 


saad book f 


RE CATARRH., The Great 
= i ae positive cure. Free — | 


ceaat 
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:| CURE FRE EAE 


IMPROVED CUSHIONED Ear DRUMS Perfectly 
p tnd 
even page heard dist netly. 


book with testimonials, FREE. peo BH 
1sCOX, GES broaiway, New York. Mention th‘s paper. 


PIL 


suppository. Su wil 
Free, by addressing C.J. MASON, 78 Nassau &t., 


TO WEAK WEAK MEN: suffering from the ef- 


fects of won <= 
hood, etc. I will send a va mbites ed 


Es fall BSE tow fore pore. care, Te 
on WEAK UNDEVELOPED PARTS” 
and strengthened. 





Instant ‘relief. Final cure in 0 da 8, one 


lie never returns. 
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[JUNE 5, 1886. 
NOVELTY ELECTRIC Co. 


Factory and Store, 5th and Locust Sts., Philadelphia. 


Everythisg Electrical. 


GENTS wanted ; $5.00 to $10.00 mude daily by agents 
ug. 











sellin Mf ner Pat. Roller Shaft T Address 
JULI AGNER, Reading, Pa., Patentee and Mf; 
MODEL and g S¢ilrCirnas, 


XPERIMENTA} ¢.EJoness.tr, 


WORK sri. 
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ENGINES 


AND 
BOILERS 


of all sizes. 


Write for Cireular and tell us what yon yeant. 
B. W. PAYNE & SON, Drawer 1004, Elmira, .. ¥. 
New York Office: 107 Liberty Street. 
Eastern Agents, HILL, CLARKE & CO., Boston, Mass. 
Our patented Vertical Boiler will not prime. No dan- 
wer of burning fines. 
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Men tion this paper. 


s AWS 








Wanted 50,000 Suwyers and 
Lumbermen to sand us their SA Ww s 
fall address for a copy of Emerson’s {2 
of SAWS. We are first to introduce NATUR- 
AL GAS for heating and tempering Saws 
with wonderful effect upon improving their 
quality yy ponstenat, enabling us to reduce 
prices. 

EMERSON, SMITH & CO. (Ltd.), 
Beaver Falls, Pas 


BOOK WALTER RYGINE. 
Compact, Supstansies. try 
ical, and easily managed; 
anteed to work well and a 
full power claimed. Engine and 
Boiler complete, including Gov- 
ernor. Pump, etec., at the low 


price of 

3 HORSK ot joe 
‘1“~ Me 

ble 
pu Put on cars _ 


at spiel 
JAMES LEFF 
Springfieid. Ohio, 


"or 110 Liberty St., New York. 
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WIRE ROPE 


Address JOHN A. ROEBLING’S SONS. Manufactur- 
ers, Trenton, N. J., or 117 Libervy Street, New York. 

Wheels and Rope for conveying power long dis.ances. 
Send for circular. 








INTERNATIONAL INSTITUTE FOR 
Liquefied Carbonic Gas. 


. BRUNLER, 857 Broadway, New York. 


To Business Men. 


The value of the SCIENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
how published. It goes into alithe States and Territo- 
ries, and is read in all the principal libraries and reading 
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CRATEFUL—COMFORTING. 


COCOA 








The most successful Lubricator 





roome of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent influence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in which you decide it is 
for your interest to advertise. This is frequentiy done, 
for the reason that the agent geta a larger co 
from the papers having a smali circulation than is alluw- 
ed on the SCLENTIFIC AMERICAN. 

For rates see top of first column of this page, or ad- 


dress 
MUNN & CO., Publishers, 
361 Broadway, New York. 



































** Perfection ’’ Turbine. 
BEST FOR HICH HEADS. 
NEEDS NO PENSTOCE, 


Over 500 in use, in the best mills in the 
country. 


Cc. RIDGWAY & SON, 
Send for circular. Ceatesvillle, Pa. 














BY NATURE'S PROCESSES 


= Turbid Water Made Clean. 


Matter in Suspension 
and ORGANIC 
Semi--oluble 
ments removed, 


Hard Water Made Soft. 
Cities, Towns, Mills, Hotels, 
and Private Houses Sup- 
plied and Results 
Guaranteed. 

Seale in Boilers Avoided. 
Two per cent. added to the 
Annual Water Rates in any 


Pence Ww mre. ane it, for all 


Send for Oloulare and Estimates. 
NEWARK FILTERING ©0., NEWARK, N. J. 


and 
Ele- 





V1 John St., New York. 


A FAIR OF F'ER. 


If you will puta JENKINS BROS. VALVE on the worst place you can find, where you 
cannot keep other Valves tight, and if it is not perfectly tight or does not hold Steam, Oils, Acids- 
or other fluids longer thap any other Valve, you may return it, and your money wil) be refunded, 


Te avoid imposition, see that valves are stamped ‘“‘ Jenkins Bros.” 


JENKINS BROS., 


13 Se. Fourth St., Phila. 


79 Kilby St., Boston. 

















Pree awp Warer-Proor Burmpinc Farr, 
Prae-Proory Parrrs, Stram Pacxires, BoriLer 
’ CovERINGs, ETC. 
Samples and descriptive Price List free by mail. 
B. W. J0RNS M?’G CO., 87 MAIDEN LANE, N.Y. 
CHICAGO. PHILADELPHIA. LONDON. 


THE CHE ich 4 NDP BEST 


Nolo ENGRAVING. ©. 


CE.NEW YORK 
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THERAPEUTICAL EFFECT OF THE 
Internal Administration of Hot Water in the Treat- 





Nerv —By Ambrose L. ney, 
aD. Rules a. The of the 
in ita, favor. he i La 

3 cents. To 
be but at 





wim. A. iS, 
Providence. wet ete Aim pms Apa so = ge page 


Urigtnad and nly 
HARBIS-CORLISS £ ENGINE, 
With vg LAS 


ee nnnual. BY J.W. Hill, M.E. + soap thy 26. 


PATENTS. 


MESSR?. MUNN & OO., in connection with 
cation of the SCIENTIFIC AMERICAN, pit By S" = 
amine improvements, and to act as Solicitors of Patents 

for inventors. 

{n this line of business ay 4 have had forty one yars’ 
C, wi now have for the 
preparation of Patent Drowingn Specifications, and the 
ony of Applications for Patents in the United 
ada, and Foreign Countries. Messrs Munn & 
Co. no attend to the preparation of Caveats, 1 Cours 

for Books, bels, Reissues. Assicnments. 
on Boe ee, of Patents. 
— LT. cone oe with special cave anid promptness, ‘on very 





- Fay sent free of eharge, on application, <2 
uA a li information about Patents and how to 


poe em; directions concerning Labels, Copyright 
Designs, Patents, A s, Reissues, Infringements, As 
7 ery Rejected Cases, Hints on the Sale of Pa- 
Lents 


We alsc d, charge, » & f Foreign Pa- 
aen* fine cand, ves of A cost “sul etees ot of securing 
patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 
1 Broadway, New York. 

BRANCH OFFICES.—No. and 64 F Street, Pa- 

citic ‘Bul'ding, near th Street, ‘Washington, dD, C, 




















SUPPLIES FROM 
HYDRANT PRESSURE 
the cheapest power known, 
spveruabie ‘or biowing 
Organs, running 

, Sewing 


Households. 
Lathes, Seroll 
rindstones, Coffee 
Machines, 


It 
needs littie room, no tiring 
up, fuel. ashes, repairs, en- 
neer. explosion, or delay, 
no extra insurance, no coal 
bills. Is noiseless, neat, 
compact. steady ; will work 
at any y peeoue of water 
above 15 Ib.; at 40 Ib. pres- 
Sg gg and 
capacity 10-horse 
send for cireular, to 

OTOn CO., Newark, N. J. 










WATER MOTOR 
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Tia dueees Gata’ 
Sa THE IMPROVED 

Rider Hot Air Pumping Engine 
BR tia sag ge 


“ey 2 Disp Send for 
Catalogue “A.” 


SAYER & x60, 3 a7 Dey St, New York. 











MUNSON'S PORTABLE MILLS, |: 
AND MILL FURWISHINGS, 
wee Abaco 





JE C©O.+#uccessors to BR. 
ius. Pledtit tee ncn ie 











Barnes’ Pa ’ Pat, Foot ak Hand Power ) 


ousnien and Builders, ete — 
Jobbers in Wood or Metal, who 
have no steam power, can, by us- ee" 
wih - 2.4 bid 
lower and save more money than 
by any other means for Gina their 
work. Sold on trial. Illustrated 
Ca’ FREE. 


W.F.& JOHN BARNES CO., & 
Addres, 1999 Ruby St., Rockford, 11] 
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THE AMERIGAN BELL TELEPHONE C0. 


95 MILK ST., BOSTON, MASS. 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 

877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it orits licensees responsible for such 
unlawful use, and ail the consequences 
thereof, and liable to suit therefor. 








Scientific American 


FOR 1886. 
The Most Popular Scientifie Paper in the World. 





Only $3.20a Xo. including Postage. Week! 
52 Numbers a Vear. ” — 





This widely circulated and splendidly Mlustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegrapby, Photography, Archi- 
tecture, Agriculture, Horticuiture, Natural History, etc. 

All Classes of Readers find in the ScIlENTIFIC 
AMERICAN a popular resume of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind 

this affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulutes. 

Terms of Subscription.—One copy of the Scien- 
TIFIC AMERICAN will be sent for one year—i2 numbers 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00, 

Clubs.—One extra copy of the SCIENTIFIC AMERI- 
CAN wil! be supplied gratis for every club of five subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
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oe MUNI é& CO., 
361 Broadway New York. 
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ARREL, KEG, 
HOGSHEAD, 


Stave Machi nery 


Over 50 varieties 
manufactured by 


E. & B. HOLMES, 


Buffalo, N. Y. 






HEAD ROUNDING. 


COMMON SENSE E CHAIRS, SETTEES, 


durable, 
and, om comfortable. ie light, 
trashy stu ut good, honest, 
h rt; 8 lal dis- 
en. Send 

stam 


to F. A. 
SINCLATR, “Mtottyilie, Onon- 
daga Co., New Yo 
I hereby rm ‘all rsons 
before buying to see that my 
pame is stamped On the chair. 
if the chair is not so stamped 











it is an imitation 
DEAR SIR: = rocker is richly worth all it cont me. 
By the comfort of your chairs, you make yourself bene- 
factor of old men. GEORGE BANCROFT. 
NEWPORT, July 18, 1878. 





STEAM ENGINES. 


Horizontal and Vertical. 


pedss ng Machinery. 
Powder, Siate and 

Hine in Machinery, Tur- 
Water 


Tork Mfg Co., York, Pa, U.S. A. 








THK SCIENTIFIC AMERICAN, but is uniform therewith 
ip size,every number containing sixteen large pages. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 


‘all the principal departments of Science and the 


Useful Arts, embracing Biology, Geology, Mineraloxy, 
Natural History, Geography, Archwology. Astronomy, 
Chemistry, Electricity, Light, Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining. 
Ship Building, Marine Engineering, Photogr»phy, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econ.- 
my, ee Medicine, ete. A vast amount of fresh 
and valuabie information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the ScreNTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
tor one year for $7.00. Address and remit by posta! 
order, express money order, or check, 

MUNN & Co., 361 Broadway, N. ¥- 
Pablishers SCIENTIFIC AMERICAN. 

To Koreign Subscribers.—Under the facilities of 
the Postal Union, the ScrENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
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